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advertising the 


Penberthy Automatic Injector 


For Over 25 Years 


might give the impression that we were exclusively In- 
jector Manufacturers. We therefore mention the fact 
that in addition to this we manufacture 


Ejectors for steam, air or water power 
Gas Engine Oilers Crank Pin Oilers 
Automatic Water Gages Water Heaters 
Oil and Grease Cups Sight Feed Oil Cups 
Automobile Dust Proof Grease Cups 
Spring Compression Grease Cups 
Plain Engine Lubrication Etc. Automatic Cellular Drainers 


Send for Catalogue 


Our entire line is manufactured with the same care and atten- 
tion that has made the Penberthy Automatic Injector famous. 


Penberthy Injector Co., Detroit, Mich. 
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Give the DEAN BOILER TUBE CLEANER a chance 
to show you how much scale is costing you, before 
the fact is discovered from the bookkeeper’s 
balance sheet. 


Of course you may think your 
boilers are clean—but ARE they? 


Well, here’s something for you 
to think about: 


The Delaware Leather Co., of 
Wilmington, Del., werecompound 
users—that to some would have 
been sufficient grounds for believ- 
ing the boilers clean. But they 
were willing to investigate our claim that they dzd have scale and that we could save them 
money. 


Here’s the result of their test of the DEAN on 
one 125 H. P. Boiler 


Average coal consumption before using Dean, 12.90 tons per week, 

after 11.31 

Gross Saving - ‘T.59 
Estimate of allowance ter extra work dene by 

engine, and for cold weather, __-75 

Net saving - 


Coal cost them, $3.40 per ton; hence, has make a net saving of $2.86 per week. 


The Dean Removing Scale from the Tube of a Water Tube Boiler. 


“e 


“e 


This report is all the more significant because of the small amount of scale removed — 
only 202 pounds. 

Mighty few boiler inspectors would have detected its presence—mighty few concerns sus- 
pected it was costing $2.86 per week. 


MAY WE SHOW YOU 


Not what we have saved others 
But what we can save you? 


Let us loan you a Dean for trial 
on one boiler—the test may prove a 
revelation to you. 


Let us send you our free booklet, 
“Scale Removal Made Easy” any- 
way. 


The Dean Removing Scale from the Tube of a Tubular Boiler 


The Wm. B. Pierce Co., 
Franklin Building, — Buffalo, New York. 


Chicago Office: 801 Steinway Building. 
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KEYSTONE GREASE 


Coax Your Its Highest Mark 
With Keystone Grease 


OU may think that you can’t 
coax any greater H. P. out of 
your plant. But we know you can. 


Try It—AtOurExpense 


An actual trial of Keystone Grease will prove 
which one of us is right. And you can make 
that trial absolutely without expense to your- 
self. Just fill in and return the coupon and 
we will send you a free Can of Keystone 
Grease—also a Grease Cup and our Engi- 
neer’s Cap. 


The Coupon brings all three—Grease, Cap, and Cup. 


Executive Office and Works 


21st, Clearfield and Lippincott Streets ' Philadelphia, Pa. 
Established 1884 


Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 
NO CONNECTION WITH THE OIL TRUST 


| A SAMPLE FREE 


» KEYSTONE LUBRICATING COMPANY, Phila. ; 


Please send us a large size sample of KEYSTONE GREASE, sufficient for testing purposes, and a substantial Grease Cup and 


Free Engineer’s Cap. It is thoroughly understood that no charges whatsoever will be made for sample, cup or cap, and 
all express charges will be paid by you. 


Name of bearing where sample will be tested 


nn CUT OUT THIS COUPON AND MAIL IT TO-DAY . Dept. B—6-25-12 
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we feel setae as to your choice. — 


When you buy a Lunkenheimer “Re 


newo” Valve, you get a valve as perfect ds 


modern science and ingenuity caf. 


coupled with the careful selection of the best 
of only new material and the employment of 
men skilled in the manufacture of engineesag 


appliances. 3 


The “Renewo” 


tional durability, made so not only b ecause 
of the high grade material used, but also 
owing to the scientific construction of the 
seat and disc, which parts are my A to 
the greatest wear. Their peculiar conStruction 
greatly minimizes the wear on‘the seat- 


is a valve of 


ing faces (caused by the of steam | 


flowing through the® valve) and positively pre- 
vents any scale or dirt lodging om these 
faces when the disc is about 
preventing injury to them. 


insures 


seat and dis 


of a 


ble nickel alle a materig 
the hard serfiBe to whigll 
these parts me 
A slight wegr on thé, 
seating faces Jan be 


easily - remedied 
regrinding 


by 


process that cafe 


be quickly ac- 
complished 


HeGRADE ENGINEERING SPEC 


NEW YORK 
186 N. DEARBORN ST. 
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‘| The last but most important feature of 


-Eunkenheimer “Renewo” Valves, as re- 


| particularly includes the seat and disc, and: 
» when renewing any of these parts it is not 


necessary to break the pipe connections. 


The body and trimmings, with the excep- 

tion of the seat and disc, are made of the 
lesiegrade of bronze composition, containing 
percentage of copper and tin, and to 


Latge and unobstructed areas through the 
non-corrosive union connection be- 


body and hub, and a_ stufhng-box 


ortance. 


“Renewo” Valves are 


* made in sizes ranging from % to 3 inches, in- 
clusive, and in two weights; Medium, for 


~ working pressute up to 200 pounds, and Extra 


eas for pounds. 


st caref 
ader cond 


“examined 
severe than 
Rand therefore “we are enabled 
guarantee its use. 
bpecify and insist 
securing genuine 
nkenheimer 
ake. Do not 
accept substitutes 
—they are never 
as: good as 
the geniune. 


LONDON, S. E. 
35 GREAT DOVER Sr. 


38 HIGH ST. 


4 uniform mixture, only new material 


Gan be e packed under pressure, are other — 


3 valves the valyesignd one that will 
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The Purpose The 


You know that; every man who has 
anything to do with boilers knows that— 


Likewise that a boiler can’t make as 
much steam as it should make, with scale 
on the heating surface. 


Now, then—is it logical to allow scale 
to form and then scrape it out— 


Losing boiler efficiency every hour that 
scale is allowed to remain in the boilers? 


Or isn’t it better to prevent the scale 
from forming at all? 


Granted that the cost of the necessary 
Dearborn Treatment, which prevents scale 
formation, may be a little greater than 
the cost of a scraper or hammer— 


The Dearborn way is the Right way—send sample of your boiler 


You can readily see, however, that the 
long run cost of the treatment is far less 
than that of any other method. 


Because the Dearborn Treatment saves 
coal, saves boiler wear and tear, saves 
trouble and eliminates shut downs and 
night work. 


In other words, Dearborn Treatment 
earns its cost over and over again. It’s an 
investment that pays profits. 


Whereas mechanical methods are ex- 
pense producers—the first cost is an expense, 
and every day that scale exists in the boiler 
the expense increases, more coal is required, 
and boiler capacity is decreased. 


feed water and we’ll tell you how to get rid of your scale troubles. 
at least expense. 


Wy? 


General 
Offices, Laboratories and Works 


Chicago 


Dearborn 
Drug & Chemical Works 


Robert F, Carr, President 


BRANCH OFFICES IN PRINCIPAL CITIES 


General 
Eastern Offices, 299 Broadway 


New York 


— 


— 


i 


: 
5 
ABS: | 
SZ = 
— 
== = 
= q 
= —— 
= 
= 
| 
| 
= 


Selling—P O W E R—Section : Vol. 35, No. 26 


IRON CEMENTS 


Positively stop all leaks of steam, 
water, fire or oil; in iron, steel or 
concrete. 

They are easy to apply, harden 
quickly and make permanent repairs; 
proved by years in use. 


Every engineer should have a 
copy of our instruction book. 


SMOOTH-ON 


Manufacturing Co. 
JERSEY CITY, N. J. 


231 N. Jefferson Street 
CHICAGO 


36 Sacramento Street, 
SAN FRANCISCO, CAL. 


White Street, 
Moorfields, E. C. 
LONDON 
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One as Useful as the 


Looks like this turbine is running itself 
while Billy Sleeper is in the Dreamland Pool 
Parlor. A cigar sign could just as well take 
his place. 


Because a turbine calls for less physical 
effort to keep it going than a reciprocating en- 
gine is no reason why the engineer should 
sleep on the job. 


About the only rosy dreams that come 
true in a power plant are hoped-for reward and 
advancement in consequence of strict and con- 
stant attention to duty. 


The wooden Indian is fast disappearing 
from in front of the tobacco tepees and the 
somnolent engineer disappears even faster 
when the plant owner gets wise to his habits. 
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Sears, Roebuck & Co., the mail-order 
house, occupying a large group of build- 
ings on the outskirts of Chicago, have 
one of the most modern and complete 
power plants in that city, under the di- 
rection of A. F. Wright, chief engineer. 
The electric generating plant, centrally 
located, covers 30,000 sq.ft. It is en- 
tirely fireproof, being constructed of steel, 
concrete and brick, and was specially de- 
signed to accommodate the machinery in- 
stalled. The engines, boilers, generators, 
etc., are on the ground floor, while the 
auxiliary apparatus, piping, etc., are in 
the basement. Longitudinally the build- 
ing is divided into boiler and engine 
rooms by a wall extending its full height. 
A 15-ton crane travels the length of the 
engine room. 

Coal is received on a spur along the 
south side of the power house, equipped 
with a 100-ton standard Fairbanks-Morse 


POWER 


By C. A. Tupper 


A showy Corliss-engine non- 
condensing plant in which the 
exhaust steam is used for heat- 
ing. 

Coal handling facilities and 
equipment for fire protection are 
unusually complete. 


is to be removed. The coal is handled 
to and from these bins by an electric 
crane with a 3-yd. clamshell bucket. 
At the bunker loft the coal from the 
bucket elevator is taken by a portable 
dumper’ and distributed to bins, each 
holding 100 long tons. From these, spouts 
lead to the stokers, which have moving 
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Power Plant of Sears, Roebuck & Co. 


ton bunker, from the bottom of which 
they are drawn off to a steel belt con- 
veyor discharging to railroad cars outside. 

Eight Aultman & Taylor water-tube 
boilers, with superheaters, are  ar- 
ranged in batteries of two each 
in a single row. The aggregate nor- 
mal rating is 4000 hp. One man op- 
erates this part of the plant. Draft is 
furnished by a 225x14-ft. brick stack, on 
a concrete foundation 60 ft. deep. Feed 
water from the city mains and returns 
from the heating system discharge into 
an open heater, from which it is de- 
livered to the boilers by two Fairbanks- 
Morse 10x16x8.5x18-in. compound duplex 
pumps equipped with Fisher governors. 

Steam at 150 lb. pressure and 70 deg. 
F. superheat passes through 6-in. bends 
to a 16-in. loop header to supply any 
engine from either side of the boiler 
plant. 


Fic. 1. ENGINE RooOM OF SEARS-ROEBUCK PowER PLANT 


track scale. That for immediate use in 
the power plant is dumped into a rein- 
forced-concrete hopper over the crush- 
ing rolls, and after leaving these is 
transported by a steel belt conveyor to a 
bucket conveyor serving the bunkers. At 
the south side of the power house are 
concrete storage bins of 2200 tons capa- 
city. In these the coal can be submerged 
in water and kept indefinitely. Each bin 
can be drained to the sewer when coal 


chain grates driven by an 8x8-in. Wachs 
engine. Two furnaces burn refuse from 
the company’s various departments. This 
refuse is chuted to the basement of each 
building and taken by trucks, through 
tunnels, to two Williams pulverizers. 
After being ground it is blown through 
ducts by a fan to a cyclone on the boiler- 
house roof and falls by gravity to the 
furnaces. The same bucket conveyor that 
handles the coal takes the ashes to a 50- 


In the engine room are four generating 
sets. Three are 24 and 50 by 48-in. hori- 
zontal cross-compound Corliss engines 
making 85 r.p.m., directly connected to 
750-kw. continuous-current generators. 
The fourth is a 20 and 40 by 42-in. en- 
gine driving a 500-kw. generator at 90 
r.p.m. These units were built by the Allis- 
Chalmers Co. Each engine has a Richard- 
son-Phoenix sight-feed oil pump. All of 
the lubricating oil is supplied from an 
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elevated tank, to which it is pumped 
back after filtering. 

Light loads at night and on Sundays 
are carried by two Allis-Chalmers 220- 
volt generators driven by Ames engines, 
one of 50 kw. by a 12x12-in. engine and 
one of 100 kw. by a 14x1i4-in. engine. 
All six generators are compound wound. 

The engines run noncondensing. Their 
exhaust passes to a 36-in. collector, with 
two Austin oil separators and thence to 
an expansion chamber where live steam 
can be added. It then goes into the heat- 
ing system, or to the atmosphere. 


POWER 


also very extensive, including 44 in- 
closed-arc, 19,700 incandescnt, 4200 
Nernst, t2 Cooper Hewitt and 1913 
tungsten lamps. The latter are used 
mostly with the indirect system of light- 
ing in the administration building. 

While radiators are installed, par- 
ticularly in the more exposed parts, most 
of the heating is by a hot-blast system, 
which also ventilates and in summer cir- 
culates cold air. There are 33 motor-. 
driven fans: The air supply is taken 
through filter chambers. Two 16 and 22 
by 20-in. Marsh vacuum pumps in the 
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Fic. 2. BoILER PLANT HAVING NORMAL RATING OF 4000 HP. 


The current mains lead through con- 
duits under the floor to a 20-panel switch- 
board at one side of the room, which is of 
Standard angle-iron frame construction, 
with white Tennessee marble front. Each 
panel has the usual controlling, regu- 
lating and current-indicating apparatus, 
including integrating and recording in- 
struments. The busbar system is in dupli- 
cate, each part interchangeable with the 
other. 

Current is distributed through cables 
laid in tunnels (which also contain the 
pipes carrying water, steam for heating, 
etc.) to the different buildings. In these, 
including the power plant itself, and on 
conveyors, elevators, etc., outside, are 
nearly 500 motors in sizes from ™% to 150 
hp. They are used for a great variety 
of purposes, including the operation of a 
Printing plant. The lighting system is 


sub-basement are on the heating system, 
discharging into an open tank on the 
basement floor; from here the return 
water is delivered to the heater in the 
boiler room by two 8 and 12 by 12-in. 
Marsh steam pumps. 

In the engine-room basement is a 30- 
ton Carbondale live-steam refrigerating 
machine, used to make ice for the 
restaurants, water coolers, etc., and also 
a motor-driven triplex house pump. The 
filtered drinking water is handled by two 
10 and 7% by 12-in. duplex steam pumps. 

Three two-stage Laidlaw-Dunn-Gordon 
air compressors in the engine room, one 
of 300, one of 400 and one of 1000 cu.ft. 
per minute capacity at 100 Ib. pressure, 
the latter a cross-compound Corliss, sup- 
ply air for cleaning, pneumatic hoists and 
pumping water from two deep wells. 

The pneumatic-tube system is operated 


he 
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by three Connersville blowers, each of 
118 cu.ft. per revolution capacity, inde- 
pendently belted to 100-hp. motors. There 
are nine miles of 4-in. tubing in this 
system. 

In the engine room are two 8x12x8x18- 
in. compound duplex steam house pumps, 
one compound 
Corliss, one 20x31x9x24-in. and one 14x 
20x5'4x18-in. compound duplex elevator 
pumps, and three 18x10x12-in. duplex 
fire pumps, each having a capacity of 
1000 gal. per minute. The fire pumps 
are controlled by Foster piston-actuated 
governors, and are in constant operation, 
maintaining 125 lb. pressure. 

The fire-protection equipment is very 
complete and under the control of a 
supervisory signal system which auto- 
matically indicates the condition of the 
apparatus at each point. Any alarms 
turned in are registered in the fire mar- 
shal’s office, in which is installed a very 
elaborate Switchboard for this ‘purpose. 
This system and the automatic telephone 
system and signal bells are operated with 
20-volt current furnished by two motor- 
generators in the engine room. 


Gate Valve Repair 


A large gate valve in the suction pipe 
of a 3,000,000-gallon pumping engine 
cracked, as shown by the line A in the 
accompanying illustration. 


ft 
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GATE VALVE AS REPAIRED 


Removing such a valve was not only 
a laborious job, but an expensive one as 
well. There were sixteen 34-inch bolts 
holding the flanges of the valve and pipe 
together. Seven of these bolts were re- 
moved and through bolts substituted, 
passing through both flanges of the valve 
and the two pipe flanges, as indicated. 
When the bolt nuts were tightened the 
metal on both sides of the crack was 
drawn together and the leak gave no fur- 
ther trouble. 

This fracture was caused by shutting 
down the pump too quickly which created 
‘an excessive pressure in the suction pipe. 
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Tom Hunter, Hoisting Engineer 


The next day, after viewing the opera- 
tion of the safety stop for hoisting en- 
gines, I passed one of the manufactur- 
ing plants of the town and the “click, 
click” of the engine attracted my atten- 
tion as the sound escaped through a 
partly open window of the engine room. 

Being curious to see what type of en- 
gine this might be, I entered the engine 
room and found a Corliss making about 
95 r.p.m.; the rim speed on the flywheel 
was close to a mile a minute. After a 
pleasant visit with the engineer I went 
on my way, but I could not help wonder- 
ing why I had not seen a Corliss hoist- 
ing engine at the numerous mines I had 
visited. 


Cor.iss HOIsTING ENGINE 


If a Corliss engine is economical in 
one plant, I reasoned, it should be a 
money saver in another. The next morn- 
ing after breakfast I met Hunter and 


asked him how it was that we had seen | 


By Warren O. Rogers 


Hunter explains the use and 
operation of the Vulcan Corliss 
hoisting, engine for mine work, 
and tells how the governor is cut 
out of control. 

He also tells why hoisting en- 
gines are not operated condens- 
ing and then suggests how a con- 
denser could be used. 


that instead of a rocker-arm for operating 
the steam valves, as in ordinary practice, 
a link is attached to a rocker-arm so that 
the engine’s rotation can be reversed. It 
is equipped with the regular Corliss 
valve-gear in other respects. The steam 
and exhaust valves are operated by the 
same rocker-arm and link. Corliss en- 
gines are becoming more numerous about 
the mines, especiaily at the breakers, and 


Fic. 1. Cortiss ENGINES OPERATING COLLIERY BREAKER 


no Corliss hoisting engine, and if there 
were none in use. 

“Why, there are Corliss hoisting en- 
gines—quite a few of them. There are 
several of them in nearby towns. Sup- 
pose we take a run over and see one”; 
and we did. 

This engine proved to be a 30x40-in. 
first-motion, Corliss equipped with a 10 
to 13-ft. double conical drum, a steam 
reverse, a steam brake and a dial indi- 
cator. . 

“This,” said Hunter, “is a Vulcan Cor- 
liss hoisting engine. The real distinction 
between it and other Corliss engines is 


some of them are of the reversible type.” 

“I don’t see why a reversible engine is 
wanted to run a coal-breaker. Of course, 
there is no reason why an economical en- 
gine should not be of as much value to 
a coal company, for what coal it does not 
burn it can sell.” 

“You remember this engine room, 
don’t you?” replied Hunter, as he picked 
up the photograph shown in Fig. 1. “We 
found a tandem Corliss engine driving 
the breaker shakers, a geared hoisting 
engine for drawing the loaded mine cars 
up into the breaker. The third engine, 
which was a link Corliss and could be 


yeversed, was used to run the breaker 
rolls and conveyors.” 

“Why should there be any call for re- 
versing this engine ?” I asked, for, to my 
in-experienced mind, this was all straight 
work and called for no reversing of the 
machinery. 

“Frequently the men find it convenient 
to reverse the rotation of the rolls or 
conveyor when they become clogged, as 
they do sometimes. Then the reversing 
engine comes in handy.” 

“I see. Well, go on with your sermon.” 

Hunter grinned and took up the thread 
of his talk. , 

“The governor of the Corliss hoisting 
engine is so arranged that it can be 
thrown out of adjustment and a partial 
movement of the throttle valve throws 
the cutoff motion into gear. This allows 
the engineer to start the loaded cage at 
the bottom of the shaft with steam ad- 
mitted at nearly full stroke of the en- 
gine. Then, after the engine has made 
two or three revolutions, the throttle lever 
is thrown over to its full travel and the 
cutoff becomes operative; that is, the 
steam valve closes when the latch blocks 
are disengaged, the same as in the case 
of an ordinary Corliss engine.” 

“This engine seems to run easily and 
at a good speed,” I remarked, as the en- 
gineer started to hoist. 

“There is no reason why it shouldn’t,” 
replied Hunter, as he wiped his hands 
with a piece of colored waste. ‘The 
regular rate of hoisting with this en- 
gine is 105 mine cars per hour and a 
record of 925 cars has been made in 
eight hours, I am told.” 


HUNTER EXPLAINS THE CorRLiss LINK 
MoTION 


As the engine was in operation most 
of the time, Hunter suggested that I visit 
the Vulcan works, where I could get a 
better idea of the construction of the en- 
gine and also obtain photographs of 
the link and valve-gear, which I did. 
When we returned to the hotel, I invited 
Hunter to my room, as I wanted further 
information regarding the operation of 
the valve-gear of which I had also ob- 
tained photographs, and Hunter readily 
consented to enter into an explanation. 
I often wonder how he had the patience 
to answer all of my questions. 


GOVERNOR AND LINK 


The first photograph he took up is 
shown in Fig. 2. “This,” said he, as he 
dropped comfortably into a rocking-chair, 
“shows the valve-gear, governor and link 
arrangement. The rods connected with 
the steam and exhaust valves. are con- 
nected to a rocker-arm which receives 
its motion from the link block as it is 
actuated back and forth by the link and 
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eccentric rods. By changing the posi- 
tion of the link, the travel of the link 
block is made either longer or shorter, 
which reacts back to the valve-gear and 
controls the opening of the valves when 
the governor is not controlling the point 
of cutoff. The one governor controts 


POWER 


shown for the two directions of rota- 
tion. 

“Now, take Fig. 3; what will the en- 
gine do with the governor and link set 
as shown?” 

I studied the picture a moment and 
then said that the engine would either 


‘Fic. 2. View OF VALVE GEAR, GOVERNOR AND LINK 


the valve-gear of both cylinders by means 
of a governing rod running from one en- 
gine to the other. 

“The governor is thrown out of action 
by means of a lever which is connected 
by a link to a camshaft, as you will notice 
in the other illustrations.” 

I looked at the photographs represented 
in Figs. 3 to 7 and nodded assent, for 
the cam arrangement was plainly shown. 

“Since the governor is controlling,” 


be at rest after running forward or was 
running slowly forward throttled, with no 
cutoff, but with the governor in control. 

“Pretty good for a beginner,” laughed 
Hunter; “in fact, that is just the con- 
dition. Now Take Fig. 4; conditions are 
the same, aren’t they ?” 

I studied Fig. 4 and decided that Hun- 
ter would make an excellent examiner 
up in Masachusetts. Apparently, the il- 
lustrations were the same, but a closer 
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“To all appearances,” said I, “this il- 
lustration shows that the engine was run- 
ning reverse, but a second look shows 
that the engine is running forward, al- 
though the link is shown in the reversed 
position. This being the case, the en- ' 
gine is running full speed forward, the 
direction of rotation being shown by the : 
arrow at the governor pulleys. The gov- i 
ernor is out because the cam has lifted " 
the rods connecting with the governor 
and the latest cutoff is taking place. 

“TI see what is occurring!” I exclaimed, 
as a light began to dawn. “The engine A 
is in a plugged condition; that is, it is 4 
running forward, but steam is being ad- 
mitted so that the piston meets live-steam 
pressure as it nears the end of its stroke.” 

“That is what takes place,” replied 
Hunter. “In Fig. 6 the engine is shown 
running full speed in a reversed position, 
with the latest cutoff taking place, the 
governor controlling. In Fig. 7 the en- 
gine is shown running full speed reverse, 
but no cutoff occurs, as the governor is 
cut of action.” P 

“Do these engines run condensing?” 
I asked, as no mention had been made i 
regarding the matter. 

“No; in fact, none of the hoisting en- i 
gines I have seen run condensing and, 
so far as I am aware, no attempt has hy 
been made to run them so in this coun- 
try. You see a winding engine is op- {i 
erated intermittently and often under ex- NH 
treme variation of power. Therefore, the 
problem of condensing is rather com- 
plicated. 

“I did read about ten years ago where 


Fic. 3. AT Rest AFTER RUNNING For: 
WARD OR RUNNING FORWARD SLOWLY, 
No CuTOFF GOVERNOR CONTROLLING 


continued Hunter, “the cam is in a 
neutral position, and the cam arm to 
which the rod connecting to the governor 
is attached is out of contact with the 
cam. This position is shown in Figs. 3, 
4 and 6. The position of the cam is 
also shown when the engine is running 
forward and running reverse in Figs. 4 
and 6. This position of the link is also 


Fic. 4. RUNNING FORWARD AT FULL 
SPEED, EARLIEST CUTOFF 
GOVERNOR CONTROLLING 


examination showed that the cam arm 
was now in a lower position and the 
governor in a higher plane, which would 
indicate an earlier cutoff than shown by 
Fig. 3. The direction of rotation would 
be the same and the governor would 
control the cutoff. This is what I told 
Hunter, who replied: “Right again. Now 
let’s try our luck on Fig. 5.” 


Fic. 5. PLUGGED, RUNNING FORWARD AT 
FuLL SPEED, LATEST CUTOFF, 
GOVERNOR OUT 


a condensing hoisting plant was outlined, 
but the idea has never been given a 
practical test, so far as I know. As I 
remember, the general arrangement was 
to have a central condensing chamber di 
with an air pump operated from the en- i 
gine. There was also assecond air pump 
which ran continuously, regardless of 1 
whether the engine was in operation, 


. 
q 

at 
af 
| 


894 


This air pump was used to maintain a va- 
cuum while the main vacuum pump, which 
was attached to the engine, was at rest. 
“A continuous injector and steam sup- 
ply were to be maintained at the con- 
tinuously operated air pump, but the in- 
jection water supplied to the intermittent- 
ly operated air pump was controlled by 
the throttle-valve lever; that is, it was 
to be shut off and turned on to the engine 
condenser simultaneously with the steam. 
“The pump that was to be in constant 
use was to give a regular supply to an 
accumulator injector tank, and while the 
winding engine was operating this water 
supply was to pass directly to the engine 
condenser, but its flow would be stopped 


by a connection in the main steam valve 


at the same time it was closed. 
“When this was done, the water sup- 
ply was to be forced into the accumulator 
against the pressure built up by its own 
volume, there being no means for the 
air to escape until an excessive pres- 
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Rapid Engine Alignment 
By F. C. HOLLy 


In no part of the erection of an ene 
gine is there more necessity for the 
exercise of skill than in its alignment. 

The methods I use may not be original 
and may not be the best, but are an im- 
provement over some that I have often 
seen employed. 

A moderate-sized horizontal, girder- 
frame Corliss engine is to be erected. 
This type is selected because it is per- 
haps the most nearly representative of 
engine-aligning work in general and em- 
bodies all the principles of lining and 
leveling encountered in erecting hori- 
zontal engines of any type or size. 

The first step after the engine is as- 
sembled is to provide suitable devices 
to hold a line in the exact center of 
the cylinder. For the head end a very 
familiar device for the purpose is the 


Fic. 6. RUNNING REVERSED AT FULL 
SPEED, LATEST CUTOFF GOVERNOR 
. CONTROLLING 


sure was reached. As soon as the steam 
throttle valve was open the injection 
valve was also open and the water in the 
accumulator, being under pressure, would 
flow and act immediately on the con- 
denser and so eliminate any chance of 
losing the vacuum before the main in- 
jector supply could get into action.” 

“It might work out,” I remarked, as 
Hunter flicked the ashes from his cigar, 
“but it looks somewhat complicated.” 

“Well, I don’t think the idea ever was 
put into practice, at least in a com- 
mercial way. There have been and are 
condensing engines at collieries, but the 
character of the winding work makes it 
difficult to apply the practice of con- 
densing in such a manner as to attain 
the highest efficiency or economy.” 

With these remarks, Hunter threw his 
partly consumed cigar away and bade 
me good night, leaving me to wonder if 
there were many engineering subjects 
which he did not understand. 


Fic. 7. PLUGGED REVERSED AT FULL 
SPEED, No CUTOFF, GOVERNOR 
OuT 


iron bracket shown in Fig. 1. By having 
the nut only partly tight, the bracket 
may be tapped with a hammer in the di- 
rection necessary to bring the line to the 
center. Another device is shown in Fig. 
2, no forge or blacksmith being re- 
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Fic. 1. BRACKET FOR HOLDING CENTER- 
ING LINE 


quired to make it. A strip of soft wood 
3%4x1% in. is cut the right length to 
drive firmly into the counterbore. A %- 
in. hole is bored through the stick at the 
middle and a piece of tin about 1% in. 
square with two opposite corners bent 
as shown is driven into the stick over the 
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hole. The center is then scribed on the 
tin, a sharp-pointed hermaphrodite com- 
pass being used for the purpose, and a 
hole the size of the line pri¢ked, through 
which the line is passed. Usually when 
the line ‘is stretched and centered in. the 
gland it will be found accurately cen- 
tered in the counterbore, but, if not, a 
very light tap with the hammer up or 
down on the stick or of a flat tool side- 


[ 
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Fic. 2. ANOTHER CENTERING LINE 
SUPPORT 


ways on the tin will suffice to make it so. 

For holding the line in place at the 
crank end an efficient device is shown 
in Fig. 4. This, being attached to the 
frame and extended to clear the crank, 
will serve both in the testing of the 
cylinder for alignment to the frame and 
the squaring of the crankshaft to the 
center line. 

A method I have often seen used is 
shown in Fig. 3. As this is attached to 
the floor and any movement or adjust- 
ment of the engine frame makes neces- 
sary the re-centering of the line in the 
cylinder, it is evident that much time is 
lost in this manner unless the engine 


q 
POWER \ 


LZ 


Fic. 3. HOLDING THE LINE AT THR 
CRANK END 


must be set to this particular line. For 
centering the line soft pine stick 
about 4% in. in diameter, with common 
pins driven into each end, makes a very 
satisfactory tram. The pins can be driven 
in to suit the’ most refined adjustment 
and when lightly held between the first 
finger and thumb the slightest touch of 
the line can be plainly felt. 

In squaring the crank to the line an 
ordinary rule, its end held against the 
crank face, will be found superior to 
either tram or calipers. 

In leveling the frame and cylinder only 
six wedges are needed. These, when 
placed as shown in Fig. 4, illustrate a 
principle in wedging that can often be 
used to advantage. By driving wedges 
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A,B,C and D, the engine can be leveled 
lengthwise, while by lateral wedges 
both the cylinder and frame may be 
leveled crosswise, A, B,C and D acting as 
rests upon which the weight is practical- 
ly balanced. Excepting in very heavy 
work, a multiplicity of wedges should 
be avoided. 

After the lining up and leveling are 
completed, a wedge or tight-fitting shim 
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Saving by Heating Boiler 
Feed Water 
By W. M. WriGHT 


Every heat unit added to the feed 
water before entering the boiler which 
does not come directly from the coal 
means a saving. 

To readily determine what percentage 
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Fic. 4. ARRANGEMENT OF LEVELING WEDGES 


should be placed under the frame near 
each anchor bolt and the nuts drawn 
tight enough to prevent the possibility 
of the alignment being disturbed while 
the engine is being bedded. This is 
especially important if a rust joint is 
used, as this style of joint is tightly 
rammed under the frame and cylinder 
feet and the ramming is certain to throw 
the frame out of line vertically if it is 
not snugly bolted down. 


350 


of saving may be effected by the in- 
Sstallation of apparatus to heat the water, 
the accompanying chart may be used. 
It is noticeable that the higher the 
initial temperature of the water,. the 
greater will be the percentage of sav- 
ing for a given increase in temperature. 
For instance, the chart shows that in 
heating the water from 50 to 100 deg. 
temperature there is a saving of 4:5 per 
cent. and that in heating it from 150 to 
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200 deg. a saving of 410 per cent. is 
made. 

To use the chart, read horizontally 
from the final temperature of the water to 
the diagonal line leading from the initial 
temperature and then vertically down- 
ward to percentage scale. This chart is 
calculated for 100 lb. boiler pressure. 
For 50 Ib. pressure, percentages are less 
than 0.15 higher. For 200 lb. pressure, 
percentages are less than 0.2 lower. 


Repairing Boiler Tubes 
By JOHN BURNS 


Nothing is more discouraging to the 
engineer than to discover a bagged plate 
when the boiler is taken out of service, 
or in the case of a water-tube boiler, a 
number of bulged boiler tubes. In most 
cases, the primary cause is oil or grease 
in the feed.water, or the use of a feed 
water that leaves a gummy deposit of 
the nature of soapstone or mica. 

The writer’s experience with defects of 
this kind has until recent years been con- 
fined to the horizontal return-tubular 
boiler, but the purpose of this article is 
to extend the practice to the driving or 
rolling back of bulges on boiler tubes, 
thereby saving the tube and the cost of 
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removal. It has been the custom with 
water-tube boilers to allow bulged tubes 
to remain in this condition until the bag 
bursts and a stream of water is dis- 
charged which threatens to put out the 
fire. 

I have in mind an instance where a 
large town in West Virginia was with- 
out electric service an entire week on ac- 
count of bulged boiler tubes. Some time 
ago the writer had an experience that 
came very near being as disastrous; in 
this case the trouble was caused by oil 
in the feed water. When two boilers 
were taken out of service for their usual 


cleaning the attendant discovered that 


nearly every tube in the bottom rows of 
the boilers were bulged and some of the 
tubes in three or four places; in fact, it 
looked as though another day’s firing 
would have completed the destruction of 
the entire bottom rows of tubes. The 
boilers had been in service but six 
months. The loss of so many practical- 
ly new tubes was disheartening, but 
something had to be done, and done 
quickly, as the other boilers were doubt- 
less in the same condition. 

We secured a large gasoline blow-torch 
of the furnace type and the blacksmith 
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was instructed to make a swage that 
would exactly fit the circumference of 
the tube. The boilers were drained out, 
and with a sledge, after heating, we started 
driving back the bulges. I wish to say 
right here that this was no pink tea, for 
at every blow of the sledge we were 
treated to a shower-bath of soot and 
ashes. However, we made fairly good 
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ROLLING BACK THE BULGES 


progress until it was discovered that the 
blows from the sledge hammer were hav- 
ing a bad effect on the tube ends where 
they were expanded into the headers. 
The clamps and roller shown in the ac- 
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companying illustration were then de- 
vised, and with an extension blow pipe 
about 4 ft. long so that the torch could 
rest on the grate bars while heating 
was taking place, we again started op- 
erations, and this time with better re- 
sults. We heated and rolled back all of 
the bulges; the tubes were made as 
good as new. In fact, the operation was 
performed on one tube that was bulged 
so badly that it had started leaking; this 
same tube was removed a year later. 

It should be understood that the plant 
is in operation 24 hr. a day, and by a 
little careful watching and making re- 
pairs as described, we have lost but 
nine tubes since the plant was started in 
1908, an average of less than three tubes 
a year. It might be added, however, that 
an asbestos-lined hood of sheet iron, 
made to fit around the tube with a hole 
in the bottom to admit the flame of the 
blow-torch, greatly facilitated the heat- 
ing. Later I thought so much of the 
device that I had it patented, not for the 
purpose of preventing the use of the 
roller method of repairing tubes by en- 
gineers, but to derive some revenue from 
parties who should undertake to manu- 
facture and market it. 


Deterioration of Coal 


In Power, Jan. 2, an article under the 
above title by H. C. Porter and F. K. 
Ovitz discussed investigations of coal de- 
terioration, and referred to experiments 
made by the present writer. As a matter 
of further information, the results of 
these tests are here given in some detail. 

The tests included determining the 
change in heating power, the change in 
weight and the tendency to disintegrate 
by slaking. 

The character and quality of the four 
kinds of coal tested are shown by Tables 
1 and 2. How one year’s storage out 
of doors affected heating power and 
weight is shown in Table 3, and the re- 
sults of tests of the second best and 
poorest coal under water, in Table 4. 
Table 5 shows the disposition to disin- 
tegrate into smaller pieces. 

During the last few years the writer 
has made several investigations. The 
first consisted in experiments to ascertain 
the loss in heating power only. While 
that work was largely preliminary, it in- 
dicated that the loss in heat value is much 
smaller than generally supposed. At the 
end of the first year’s work, it was de- 
cided that change in weight of fuel is 
also important, so the second year tests 
of this were included. While the work 
gave useful results and developed an ac- 
curate method of testing, it was really 
preliminary. Then with the benefit of 
two years’ experience, another series of 
tests was planned and carried out very 
successfully. 


By A. Bement* 


Results of tests of coal ex- 
posed to the weather for one year 
to determine the deterioration 
‘due to change in weight and in 


its heating power. 


*Consulting engineer. 


The greatest difficulty was accurately 
determining the change in weight. Under 
common conditions of weather exposure 
a sample may increase in quantity by 
collecting dust and dirt blown into it by 
the wind and decrease by losing small 
particles carried away by rain and wind. 
.. To isolate these effects, coal containing 
no dust was selected, placed in a box 
large enough to hold 400 lb. and covered 
with cheesecloth to catch dirt. Drainage 
from the box was caused to flow at low 
velocity through a trough containing 
dams or riffles to catch any dust carried 
out with the water. All of the coal in 
the sample passed over a screen having 
\Y-in. round perforations and through 
another with 54-in. perforations. This 
sample in an air-dry state was carefully 
rescreened over 3%-in. perforations, elimi- 
nating all small stuff and leaving clean 
coal of uniform size, which was then 


in St 

sampled and analyzed. The remainder 
was weighed and placed in storage in 
the box. 

When the coal was removed from stor- 
age ifs weight was taken, after which 
it was sampled and again analyzed. The 
heating-power determinations were made 


‘with a Mahler calorimeter at the same 


time the analyses were made. In deter- 


TABLE 1. PROXIMATE COMPOSITION 
OF COALS 
Coal Coal Coal Coal 
Moist coal A B Cc D 
Moisture, per cent. : 78 9.65 12.66 14.38 


Ash, per cent..... 23 10.99 10.75 10.01 
Volatile matter, 

per cent........ 35.36 31.55 37.23 36.23 
Fixed carbon, per . 

oe 50.66 47.81 39.36 39.38 
Heating power in 

ee 12,944 11,178 10,990 10,774 
Dry coal 

Ash, per cent... .. 7.75 12.16 12.31 11.69 
Volatile matter, 

per cent........ 37.92 34.92 42.63 42.32 
Fixed carbon, per 


54 33 52.92 45.06 45.99 


13,882 12,803 12,583 12,584 
Pure coai 


Volatile matter 


percent......./ 41.11 39.75 48.61 47.92 
Fixed carbon, per 


58.89 60.25 51.39 52.08 
Heating power in 
B.t.u.........-. 15,048 14,575 14,350 14,250 


mining the change of weight, calculations 
were based on the same moisture con- 
tent initially present in the coal. This 
was because coal increases and decreases 
in moisture content independently of any 
change that may affect the ash content 
or that of the coal proper. Thus the 
final weight of the dry coal referred to 
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its initial weight gave the change due 
to weathering. 

The tendency of coal to disintegrate by 
slaking down to smaller sizes was con- 


TABLE 2. ULTIMATE COMPOSITION 
OF COALS 


Coal Coal Coal Coal 
A B Cc D 


Carbon, per cent.... 81.81 81.63 77.23 75.74 
Hydrogen, available, 

4.24 4.02 4.02 3.63 
Sulphur, per cent... . 2.04 2.14 4.45 5.24 
Nitrogen, per cent... 1.79 1.73 1.60 1.51 
Water of combina- 

tion, percent..... 10.12 10.48 12.70 13.88 


100.00 100.00 100.00 100.00 
Heating power per 
pound in B.t.u.... 


15,048 14,575 14,350 14,250 
sidered sufficiently important to test care- 
fully. A goodly number of average lumps 
of coal from each of the kinds were 
placed in outdoor storage for one year 
after being weighed. These lumps were 
so placed that the portion scaling off re- 
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to sizes each of which was also weighed, 
so that in addition to knowing to what 
extent the sample remained as lump, it 
was found into what sized pieces the 
disintegrated portion was disposed to 
separate. 


Chart for Determining Blow- 
ing Engine Speed 
By J. C. WATSON 


It often happens in blast-furnace work 
that the air for the furnaces is supplied 
by two blowing engines of different sizes. 
As it is necessary for satisfactory op- 
eration to supply a definite amount of air 
to each furnace, this involves a calcula- 
tion of the speed at which the engines 
should run to deliver the required amount. 
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in making the divisions will determine. 

All that remains to be done to com- 
flete the chart is to determine the lo- 
cation of the line representing the 350- 
cu.ft. engine and the size of its divi- 
sions. In the present case the 400-cu.ft. 
engine, making 75 r.p.m., will pump 30,000 
cu.ft. of air per minute, so the zero 
speed of the 350-cu.ft. engine lies some- 
where on the line connecting these two 
points. 

Now, if the 350-cu.ft. engine runs at 
100 r.p.m., it pumps 35,000 cu.ft. of air 
per minute. So, if the zero point on 
the 400-cu.ft. engine line is connected 
with the 35,000 point on the volume 
line, it will be known that the point rep- 
resenting 100 r.p.m. of the 350-cu.ft. en- 
gine line lies somewhere on this con- 
necting line. Likewise, if the 400-cu.ft. 
engine is running at 20 r.p.m., it blows 
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Fic. 1. METHOD OF LOCATING POINTS ON CHART 


TABLE 3. CHANGE DUE TO EXPOSURE IN 
AIR FOR ONE YEAR 
Change in Per Cent. 
Heating 

Coal ower Weight Total 
—0.93 —1.15 —2.08 
—1.85 —2.29 —4.14 
TABLE 4. CHANGE OCCURRING UNDER 


WATER, ONE YEAR’S STORAGE 
Change in Per Cent. 


Heating 
Coal Power Weight Total 
TABLE 5. DISPOSITION TO SLAKE 


Disposition of lump coal to slake down to smaller 
size. Exposure of one year. Original samples 100 
per cent. lump, which in one year’s outdoor storage 
broke down to sizes as shown. 


Percentage of Each Size 
After One Year 


Sizes 


1- and }-in. 
and 
Coal Lump Egg under 


mained associated with the original lump. 
At the end of the year what remained 
intact of the original lumps was weighed, 
and the total weight referred to the origi- 
nal weight gave the percentage of the 
original lump that was not disintegrated. 
The slaked-off portion was separated in- 
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A convenient way of determining these 
speeds without: any calculations is by 
the use of a chart similar to the one 
shown herewith in Fig. 2. This chart 
is constructed as follows: Suppose that 
the blast furnace to be supplied uses not 
less than 30,000 nor more than 45,000 
cu.ft. of free air per minute, and that 
the air is supplied by two blowing en- 
gines, one having a maximum speed of 
75 r.p.m. and delivering 400 cu.ft. of 
free air per revolution, the other hav- 
ing a maximum speed of 100 r.p.m. and 
delivering 350 cu.ft. of free air per 
revolution. 

Take a sheet of cross-section paper, 
as shown in Fig. 1; divide the left side 
into 75 equal parts, with the zero at the 
top to represent the maximum 75 r.p.m. 
of the 400-cu.ft. blowing engine. At the 
right side of the sheet choose another 
vertical line, and starting with the mini- 
mum number of cubic feet of air re- 
quired per minute at the bottom of the 
sheet, divide this line into such a num- 
ber of equal parts that the maximum 
rumber of cubic feet of air per minute 
will be shown on the sheet. It is imma- 
terial whether this comes at the top 
line of the sheet or not; convenience 
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Fic. 2. FINISHED CHART, SHOWING VOLUME OF AIR PUMPED 


8000 cu.ft. of air per minute, and if this 
is added to the 35,000 cu.ft. blown by the 
350-cu.ft. engine at 100 r.p.m., there is 
a total of 43,000 cu.ft. of air per min- 
ute blown by the two engines. 

If, now, 20 is connected on the 400- 
cu.ft. engine line with 43,000 on the 
volume line, another line is located on 
which the point representing 100 r.p.m. 
of the 350-cu.ft. engine must lie. The 
intersection at A, Fig. 1, of the two lines 
determines the exact location of this 
point. The point of zero revolutions lies 
directly under this 100-revolutions point, 
so all that remains is to draw this line 
and divide it into 100 equal parts. 

It is better, however, to locate a few 
more points, as B and C, in order to 
check the accuracy of the work. The 
completed chart is shown on Fig. 2. 

Suppose that 42,250 cu.ft. of air per 
minute is required by the furnace, and 
that it is desired to run the 400-cu.ft. 
engine at 40 r.p.m.; then connect these 
two points with a straight-edge, as in 
Fig. 2, and it will be found that it 
crosses the 350-cu.ft. engine line at 75. 
This means that in order to attain the 
required result, this engine must be run 
at 75 r.p.m. 
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Water in the Low-Pressure Cylinder 


It not infrequently happens that a com- 
pound condensing engine which has 
hitherto been well behaved and given no 
trouble to speak of will suddenly take 
a dose of water into the low-pressure 
cylinder, resulting in a wreck of greater 
or less magnitude with all its attendant 
disagreeable features: loss of the unit in 
service, a repair bill, a disgruntled owner 
and superintendent and a sore engineer 
to whom everybody is looking for an ex- 
planation. Almost the first question asked 
upon such an occasion is, “Where did the 
water come from?” 

There are many who fail to understand 
how it is that the low-pressure piston 
can and does act as a pump and pull 
the water over into the low-pressure cyl- 
inder; not from the condenser, but from 
the boilers. In the opinion of many, the 
condenser is a sort of suspicious char- 
acter and the first to be blamed as the 
only source that they can see from which 
the water can come.. But “How,” they 
ask, “does the water get through the 
high-pressure side without wrecking it?” 

Perhaps a few minutes spent in the 
consideration of this subject may prove 
instructive and profitable, for having once 
found and understood the cause we may 
be better able to use means of preven- 
tion against further similar mishaps. 

As most of the wrecks that have come , 
to the notice of the writer have hap- 
pened to engines of the cross-compound 
condensing type, assume an engine of 
this sort with the low-pressure cylinder 
twice the diameter of the high, in which 
case it will have four times the area and 
volume, since the stroke is the same. Let 
the initial pressure be 150 Ib. absolute 
and the cutoff on the low-pressure fixed 
for one-third stroke. 

Supposing the engine to be running 
with a fair load—say, cutting off at 

quarter stroke on the high-pressure cyl- 
inder—and that the pressure varies in- 
versely as the volume, the pressure at 
the end of the stroke of the high-pressure 
cylinder will be 


‘- 150 + 4 = 37.5 lb. © 


as at A in Fig. 1. The volume of the 


high-pressure cylinder is one-quarter that 
of the low. If the low-pressure cut off 
at one-quarter stroke it would take the 
same volume out of the receiver at each 
stroke that the high-pressure cylinder de- 
livered to it. The receiver pressure would ~ 
be the same as the high-pressure terminal 
and the high-pressure diagram would end 
in a point. 

But the low-pressure cylinder cutting 
off at one-third stroke takes a larger vol- 
ume out of the receiver at each stroke 
than the high-pressure cylinder delivers 
to it. The steam at this greater volume 
has a correspondingly less pressure. 
Whatever happens to it in the meantime, 


By H. R. Low 


Low-pressure cylinders of com- 
pound engines are not infre- 
quently wrecked by water which 
is usually supposed to come from 
the condenser. The article 


shows how it may be brought 
over from the boiler in quantities 
too small to fill the high-pres- 
-sure clearance and accumulate 
in the receiver until swept into 
the low-pressure cylinder. 


when the steam has been expanded to 
the end of the stroke in the low-pressure 
cylinder it will have four times the vol- 
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ultimately expanded, is four times as 
large as the high. 

If it had already been expanded four 
times in the high it would be expanded 
4x-4= 16 
times in all and the terminal pressure 

in the low would be 
150 + 16 = 9.375 Ib. 

With the cutoff at one-third, the initial 
pressure in the low (the receiver pres- 
sure) will be 

9.375 x 3 = 28.125 Ib. 
An ideal diagram for the high-pressure 
cylinder drawn to the same pressure 
scale as the low, but shortened to one- 
quarter, the length of the low-pressure 
diagram would look like the upper part 
of Fig. 1 while the lower portion would 
represent the ideal low-pressure diagram. 

In this case the receiver pressure is 
28.125 — 14.7 = 13.4 lb. 


above that of the atmosphere, and the 
trap on the receiver, Fig. 2, will discharge 
into the atmosphere all right. But sup- 
posing that the load becomes light, or 
one is just starting up or shutting down 
and the cutoff in the high-pressure cyl- 
inder goes back to */1» stroke, then the 
terminal pressure in this cylinder will be 

150 + 10 = 15 1b. 
absolute, or just about atmospheric, as 
at B, Fig. 1. The total number of ex- 
pansions will be 

10 x 4 = 40 

the terminal pressure in the low 

150 + 40 = 3.75 lb. 
and the receiver pressure 

3x 3.75 = 11.235 
absolute; which is 

14.7 — 11.25 = 3.45 lb. 


below that of the atmosphere. The trap 
could not discharge; if it were open, the 
atmosphere would tend to force the water 
back into the receiver because the pres- 
sure outside is greater than it is in the 
receiver. 

Suppose now that the boilers are prim- 
ing or that there is considerable con- 
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< Volume of Low Pressure Cylinder 
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ume that it had at the end of the high- 
pressure stroke because the low-pressure 
cylinder, into which it is delivered and 


densation—as there is apt to be on start- 
ing up—and water accumulates in the 
receiver as shown in Fig. 2. When the 
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low-pressure piston moves away from 
the head the steam from the _ re- 
ceiver flows into the space which 
it leaves. If the water ever gets so high 
as to cover up the opening at A, Fig. 2, 
the water would be forced up the pipe C 
with a force equal to the difference be- 
tween the pressure in the receiver and 
that in the vacuous space which the pis- 
ton left behind it. 

It would not be necessary for the water 
to become high enough to completely shut 
off the space at A, for when this open- 
ing became restricted the inrushing steam 
would cause the water to surge until it 
filled the section at the elbow and up 
would go a slug of water to the cylinder. 
It takes only a trifle more than enough 
to fill the clearance to do the damage. 

The same thing may happen all the 
more readily at full load if for any rea- 
son the traps fail to work, because there 
will be a greater pressure difference be- 
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Centrifugal Pump Troubles 
By F, WEBSTER 


Centrifugal pumps do not produce an 
over-rise of pressure; hence there are 
no shocks or disruptive stresses. On 
the other hand, each type of pumps has 
its peculiarities, and the operator must 
study them in order to be master of the 
situation. 

The ordinary size of centrifugal boiler 
feeder runs at about 3600 r.p.m., and 
when in order it is perfectly silent and 
free from vibration. Sometimes it will 
run for months with practically no at- 
tention save the inspection of the oiling 
and cooling systems, but when it does 
get out of order a diagnosis must be 
made and a cure attained. 


AILMENTS 


Different ailments are contracted by 
this type of boiler feeders. One power- 
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Fic. 2. How WATER GETS INTO THE LOW-PRESSURE CYLINDER 


tween the receiver and the low-pressure 
cylinder when the piston starts off and a 
more lusty flow to carry the water over. 

Fig. 2 is drawn to scale from an en- 
gine with which I am well acquainted 
and there are many more similarly ar- 
ranged. 

When I start up a compound engine 
I always shorten the cutoff on the low- 
pressure cylinder to build up the pressure 
in the receiver and keep the trap work- 
ing until the engine gets its load; then 
I set the low-pressure cutoff ahead and 
let the receiver pressure down to what 
I want to carry. 


A Swedish inventor claims to have de- 
vised means for burning pulverized peat 
in a locomotive as practically and eco- 
nomically as coal. 


The total number of central stations in 
Germany is reported to be about 2700. 


plant engineer has found that getting 
out of balance is the most serious, the 
affection generally coming on instantly 
and changing the conditions suddenly 
from perfect running to a noisy vibra- 
tion; then there is nothing to do but 
shut down and dismantle the machine. 

In two cases a sprung shaft seemed 
to be the trouble, and it seemed idle to 
try any scheme for getting the rotor in 
balance except by putting in a new shaft 
and a set of new bearing sleeves. This 
method produced a cure, and gave the 
diagnosis after the prescription had been 
tried. Hence, the rule in case of trouble 
is to get new parts. 


OuT OF BALANCE 


That a rotor getting out of balance 
will cause a breakdown is accepted, but 
the cause of its getting unbalanced is 
not always clear. In the investigation 
of a recent case of sprung shaft a clue 
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appeared in a little sliver of babbitt 
weighing probably less than % oz., 
which was found lodged in the groove 
between the outer edge of the driving 
disk and the ring carrying the steam 
vanes of the turbine, as shown in the 
illustration. This babbitt came from the 
shaft bushing, having broken from a 
spongy place in the casting. The un- 
balancing effect of this small piece—or 
by whatever else it may have been 
caused—was instantaneous. There were 
no immediate steps in the breakdown; 
the machine went at one leap from per- 
fection to destruction. 


CENTRIFUGAL FORCE 


Calculation relates to the theory of the 
unbalancing effect of any given weight 


would be that the centrifugal force 
equals 
W V2 
= Rg 
where 
& 
G = 32.16; 
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V = Velocity in feet per second. 
For an r.p.m. of 3600, V will equal 


™X 2X 2 X 3600 ++ 60 


and 
F = 32 X (3.1416 x 5% X 2 x 3600 + 
60)? + % X 32.16 = 115 lb. 
This unbalanced weight would be ap- 
plied as a concentrated load at the mid- 
dle of a shaft, probably 3 ft. or so long. 
The theoretical deflection with a 1%-in. 
shaft would be about 0.01 in., according 

to the formula 
_ Wwe 

48 El 
where 

W = Weight in pounds; 
Length between the bearings 
in inches; 
E = Coefficient of elasticity, which 
for steel is 30,000,000; 
I = Moment of inertia in inches of 
the shaft. 
For a 1%-in. shaft J = 3.08. The 
actual deflection may be much greater. 
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Conducted to be of service to the men in charge of electrical equipment in the power house 


Rotary Converters and Their 
Operation 
By NorMAN G. MEADE 


A rotary converter combines in one 
machine the functions of a motor and 
generator, and forms the electrical con- 
nection between an alternating and a di- 
rect-current system. As usually installed, 
it acts as a synchronous motor driving a 
direct-current generator, but it can be 
inverted so as to consist of a direct- 
current motor driving an alternating-cur- 
rent generator. If mechanically driven 
it will supply both direct and alternating 
currents. 

In construction a rotary converter is 
similar to a direct-current generator, 
with the addition of suitable collector 
rings connected to the armature wind- 
ing at points having the proper phase 
relation. It can be built for single-, two-, 
three- or six-phase circuits, but single- 


phase converters are seldom employed. 
Transformers are generally interposed 
between the converter and the alternat- 
ing-current system to lower or raise the 
voltage. This is usually necessary, owing 
to the fixed relation between the direct- 
and alternating-current voltages of the 
converter, and the desirability of high- 
tension transmission. 


CLASSIFICATION OF ROTARY CONVERTERS 


To illustrate its performance let Fig. 
1 represent the rotary converter arma- 
ture revolving in a two-pole magnetic 
field, two poles being chosen for sim- 
plicity. If the machine be equipped with 
both a commutator and collector rings, 
it may be run as an ordinary direct- 
current motor. The conductors on the 
revolving armature will be cutting lines 


of force exactly as though the arma- 
ture were revolved mechanically; al- 
ternating currents will therefore be ob- 
tained from the collector rings. If the 
operation be reversed and the machine 
run as a synchronous motor, the al- 
ternating currents will be transformed 
to direct current. 

By connecting four equidistant points 
of the winding to four collector rings, as 
in Fig. 2, two-phase or quarter-phase 
currents will be obtained and there will 
be two pairs of conductors in the al- 
ternating-current line. By connecting 
three equidistant points of the armature 
winding as in Fig. 3, three-phase cur- 
rents will be delivered. Since direct- 
current armatures have closed circuit 
windings, the connections on the alternat- 
ing-current side of a three-phase rotary 
converter are always delta. 

In most recent large installations, six- 
phase rotary converters are used, op- 
erated by double-star or double-delta 


multipolar machines as many connections 
to each ring are required as there are 
pairs of poles. 

The ratio between the potential at the 
alternating-current side and at the direct- 
current side is approximately constant 
and cannot be altered by changing the 
speed or by using a field rheostat. With 
a sinusoidal curve of electromotive force 
the following ratios of conversion are 
approximated, the potential at the direct- 
current side being taken as unity: In 
single- and two-phase machines the po- 
tential at the collector rings will be 0.71; 
three-phase, 0.61; six-phase, 0.71, or 0.61, 
depending upon whether a star or a 
double-delta connection is used. Thus a 
two-phase rotary converter receiving al- 
ternating currents at approximately 426 
volts will deliver direct current at 600 
volts, and a three-phase rotary converter 
with approximately 366 volts on the al- 
ternating-current side will deliver a 600- 
volt direct current. 


Fic. 2 Fic. 3 . Fic. 4 
ELEMENTARY ROTARY CONVERTER WINDINGS FOR DIFFERENT PHASES 


connections from three-phase transmis- 
sion lines. In six-phase rotary convert- 
ers six equidistant taps are led from 
the armature winding to six collector 
rings, as in Fig. 4. Figs. 5 and 6 show 
respectively the alternating-current and 
direct-current sides of a standard six- 
phase rotary converter. The advantage 
of such a machine arises from its rela- 
tively lower armature copper loss. It is 
usually of large current capacity as the 
more complicated connections in the 
transformers and at the collector ring 
brush-holders outweigh the advantages 
in smaller machines. 

The diagrams have shown two-pole 
rotary converters only. In practice multi- 
polar machines are used to reduce the 
speed. With two poles only one connec- 
tion to each ring was necessary. In 


Rotary converters can be used to sup- 
ply three-wire systems, or to obtain two 
potentials for operating variable-speed 
direct-current motors. For such circuits 
a neutral wire is used in conjunction 
with the positive and negative leads on 
the direct-current side. When two-phase 
distribution is used the direct-current 
neutral wire can be connected to the 
middle point of the secondary coils of 
the transformers. Upon three-phase sys- 
tems the transformer secondary coils are 
connected in the interconnected star sys- 
tem and the neutral is brought out from 
the common junction point of the sec- 
ondary coils. 

The relationship between the number 
of poles, the speed and the frequency 
of rotary converters is the same as that 


_ of alternating-current generators; that is, 
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the frequency equals the number of poles 
multiplied by the revolutions per minute 
divided by 120. 


HUNTING 


A converter must run in synchronism 
with the generator supplying it, but if 
the speed of the latter is not uniform, the 
converter will tend to follow the fluctua- 
tions of the generator speed. If the gen- 
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bars embedded in slots in the pole face. 
Acting as dampers, these grids prevent 
the relative position of the converter 
armature from being changed by the cor- 
rective currents more than the initial 
change in the generator. 


VOLTAGE REGULATION 


Regulation of the direct-current volt- 
age can only be obtained by changing 


Fic. 5. ALTERNATING-CURRENT SIDE 


erator speed increases, the converter will 
tend to acquire a similar relative speed, 
but the momentum of the moving arma- 


ture carries it beyond this speed, after 


which it will retard, thus causing a 
surging action. This is commonly known 
as “hunting” and may assume disastrous 
proportions if not provided against. As 
hunting is an oscillation each side of 
the synchronous speed, the corrective 
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Fic. 7. DIAGRAM OF POTENTIAL 
REGULATION 


currents set up by it flow first in one 
direction then in the other. The effect 
is to cause the magnetic field continually 
to shift back and forth across the pole 
face. A similar action also occurs in the 
generator. That hunting is always accom- 
panied by shifting field, makes 
Possible an effective preventive. This 
is a heavy copper grid surround- 
ing each pole piece and having its cross 


Fic. 6. DirRECT-CURRENT SIDE 


the alternating-current voltage. The regu- 
lation can be nonautomatic by means of 
transformer loops, potential regulators, 
induction regulators or by the synchronous 
regulator or alternating-current booster. 
Automatic regulation is possible, with- 
in narrow limits, by using a series wind- 
ing in the field, and with the necessary 


901 


means of altering the potential, however, 
cannot be used while the apparatus is 
in service. 

The potential regulator shown diagram- 
matically in Fig. 7 consists of a special 
transformer having the primary coil con- 
nected across and the secondary coil in 
series with the line. Several taps are 
taken from the primary coil to contact 
points on a faceplate or drum. A revers- 
ing switch is provided and the voltage 
can be increased or diminished without 
regard to the line voltage. 

The induction regulator consists of a 
transformer, the primary coils of which 
are movable, with respect to the seconu- 
ary coils. The core and winding con- 
struction resembles that of an induction 
motor. The primary coil is connected 
across and the secondary coil in series 
with the line. By shifting the position 
of the primary winding of the regulator, 
the voltage delivered to the alternating- 
current side of the converter can be 
raised or lowered without opening the 
circuit and the voltage on the direct- 
current side will be varied. 

Still another method of regulation is 
to use an alternating-current generator 
having the same number of poles as the 
rotary converter and having its rotor 
mounted on the same shaft with the con- 
verter armature, between the armature 
windings and the collector rings. The 
regulator frame, with its pole pieces and 
field winding, is carried by brackets from 
the frame of the converter. This avoids 
brushes and collector rings for the regu- 
lator, and the main field winding of the 
converter is free from regulating de- 
vices. A converter of this type, manufac- 
tured by the Westinghouse Co., is shown 
in Fig. 8. 


Fic. 8. CONVERTER WITH SYNCHRONOUS REGULATOR 


control apparatus the induction regu- 
lator and the synchronous regulator can 
be arranged to operate automatically. 
Transformers designed for service with 
rotary converters have taps on both the 
high- and the low-tension windings, for 
obtaining small variations in voltage. This 


With this regulator the direct-current 
voltage can be raised or lowered by al- 
tering the strength and polarity of the 
booster fields; a synchronous regulator 
rated at 15 per cent. of the capacity of 
the converter is capable of varying the 
voltage 30 per cent. This regulation 
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can be accomplished by hand or auto- 
matically and the regulator field can be 
controlled to maintain a constant po- 
tential or a constant proportion of the 
load on the rotary converter. The latter 
is particularly desirable when operating 
in parallel with other rotary converters 
or with storage batteries. 


COMPOUNDING OF ROTARY CONVERTERS 


The field strength of a rotary converter 
can be adjusted so that the direct-current 
output will be obtained with a minimum 
alternating-current input; varying the 
field strength either way will increase the 
input, while the output remains the same. 

An over-excited field sets up a leading 
current in the line, and a lagging line 
current arises from an under-excited field. 
These changes in field strength do not 
appreciably affect the direct-current volt- 
age, and the only way to vary the po- 
tential is to vary the alternating-current 
voltage at the collector rings, owing to 
the fixed ratio between the two electro- 
motive forces. However, it is possible 
by proportioning the series excitation and 
providing sufficient inductance in the sup- 
ply line to produce a change in the volt- 
age at the collector rings. The conditions 
for rotary converter compounding are 
therefore, a series winding on the field 
and inductance in the line between the 
generator and the converter. The series 
winding does not directly increase the 
direct-current voltage but acts indirectly 
through the inductance. 


A Low Record Rate for 
Electrical Energy 


The city of Winnipeg, Manitoba, has 
established rates for commercial electric 
service that seem destined to outclass 
any efforts for low charges on the part 
of municipalities in the United States, in- 
cluding Pasadena, Calif., which for the 
past few years has practically held the 
record for a minimum consumption 
charge. With a municipally owned hydro- 
electric power plant on the Winnipeg 
River, the city has made a base rate of 
3%c. per kilowatt-hour, with proportion- 
ate reduction for various classes of ser- 
vice. 

The plant has a rated capacity of 32,- 
000 hp., with available water power for 
the generation of about twice this amount. 
The power plant, transmission system (77 
miles long), distributing lines and ter- 
minal station, were completed in October, 
1911, at a cost of approximately $3,250,- 
000. With this total investment, and a 
population of about 175,000, the city is 
earning suitable returns with the follow- 
ing rates of service: 

Electric lighting: Base rate, 3%4c., for 
store, factory and residence use. Dis- 
counts on bills of $50, or more, per month, 
ranging from 10 to 60 per cent. Minimum 
rate for residence lighting per month, 
50c.; for business lighting, $1. 
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Electric heating and cooking, for do- 
mestic service: A separate meter is in- 
stalled, with a rate of ic. per kilowatt- 
hour. Minimum charge of 75c. per month. 

Electric power: Rates range from 3c. 
to 0.8c. per kilowatt-hour, the bills be- 
ing subject to discount as noted. 


LETTERS 
Pilot Lamps 


In some small isolated electric sta- 
tions, the opening of the main circuit- 
breakers causes the entire plant to be 
plunged in darkness. In such cases con- 
siderable time and trouble can be saved 
by a slight change in the wiring of the 
lamps on the switchboard. By connect- 
ing one or two lamps directly to the 
generator leads (as is usually done-in 
the larger stations), they cannot be af- 
fected by the opening of the main circuit- 
breakers, and sufficient light is left to 
enable the attendant to operate the board. 

Not long ago a 600-kw. plant in a 
manufacturing establishment shut 
down by a short-circuit, every breaker 
being opened. It took 15 min. to find a 
torch or lantern by which to see the 
meters and ascertain conditions. at the 
switchboard before restoring the current 
to it. Meantime the engine room was in 
total darkness, and the running engines 
made it dangerous to move about. _ 

Had a few or even one of the switch- 
board lamps been connected directly to 
the generator leads, current could have 
been restored to the board immediately. 

I. C. CHAMBERLAIN. 

Paterson, N. J. 


Rebabbitting a Large Bearing 

A short time ago we had a main bear- 
ing burn out on a direct-connected 500- 
kw. direct-current generator. As we had 
already experienced the high cost of hav- 
ing a sim‘lar bearing rebabbitted at a 
local shop, we decided to do the work 
ourselves. 

This unit was the first of an incom- 
pleted installation and was already run- 
ning two cars on a short piece of track, 
which depended upon it entirely for 
power. Consequently it was very essential 
to have the machine running as soon as 
possible. In order to remove the bear- 
ing, it was necessary to raise the arma- 
ture and flywheel with the shaft. This 
was accomplished by means of two 25- 
ton jacks under the shaft and one 50-ton 
jack under the flywheel. The bearing 
was removed during the night and was 
ready for the shop by seven the next 
morning. 

We had no metal mandrel nor means 
for turning up a wooden one and the 
best substitute was a short piece of pipe 
about 14 in. in dimaeter. This was brought 
to the proper size, the shaft being 15 in. 
in diameter, by wrapping pieces of as- 
bestos paper around it, this paper also 
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acting as a very good heat insulator. The 
bearing was in four pieces, a top and 
bottom and two quarter wedges, one 
piece being babbitted at a time in the 
following manner: 

The piece to be babbitted was stripped 
of all old babbitt and heated to a very 
high temperature. It was then laid on 
a level floor; thin strips, about '™% in. 
thick, cut from an old belt, were laid at 
the ends to obtain the proper thickness of 
babbitt and the pipe rested on these. The 
babbitt was then heated in two pots and 
poured in from both sides of the bearing. 
As the metal shrunk slightly upon cool- 
ing, it was necessary to keep pouring in 
a little metal until the space was entirely 
filled, and no more metal could be poured. 
After being scraped and the oil grooves 
cut, the bearing presented a very good 
appearance. The job was completed by 
two men in 9 hr., as against 3 days re- 
quired in the former case and at about 
24 less cost. The bearing was replaced 
the same evening and outside of a slight 
scraping the next day, has proved entire- 
ly satisfactory. 


Dover, N. J. J. M. Burns. 


Wattmeter Connections 


Referring to Mr. Crateau’s wattmeter 
connections in the issue of Apr. 23, I 
would submit the following explanation: 

Meter No. 1 is apparently connected 
properly. Meter No. 2 has both current 
coils connected into the same phase. This 
is incorrect and will produce one of two 
possible results. Upon increase of field 
excitation the meter will slow down, stop 
and reverse; or will speed up rapidly, 
reaching a maximum speed of 173 per 
cent. of normal, depending on the phase 
into which the current coils are con- 
nected. 

Of course, the solution is to connect 
the current coils into their proper phases. 
It should be impossible for meter No. 
1 to indicate over half load. The syn- 
chronous motor, at full load and 50 per 
cent. power factor, will require somewhat 
less than 250 amperes per phase. This 
would require a current transformer of 
ratio 250: 5 to give full load indication on 
the meter. He is using one having a ratio 
of 500:5 which naturally reduces the 
meter indication one-half. 

Meter No. 2 is rated at 150 volts at 
five and ten amperes. With the potential 
transformer he is now using, having a 
ratio of 20: 1, he will get 110 volts, which 
is so much below the meter rating that 
I doubt if the meter will give depend- 
able results. The meter should be used 
with a transformer of a ratio of 15: 1. 

The current coils should have a ratio 
of 250:5 and the five-ampere current 
windings should be used. 

If these changes are made, the meter 
should check. 


H. R. BoDEMULLER. 
Necaxa, Puebla, Mexico. 
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Bituminous Producers for 
Power* 
By C. M. GARLAND 


In the development of the power pro- 
ducer for the gasification of fuels con- 
taining above 12 per cent. volatile mat- 
ter, the manufacturers at an early date 
divided on the question of the method 
of handling this troublesome constituent 
and proceeded with their developments 
along two diverging lines. In one they 
sought to convert the condensible com- 
bustible constituent of the volatile mat- 
ter into fixed combustible gases by draw- 
ing this product through either the whole 
or part of the incandescent fuel remain- 
ing after volatilization; in the other to 
separate the condensible portion from 
the permanent gases after these had left 
the generating chamber. The former 
group turned their energies to the de- 
velopment of down-draft and double-zone 
arrangements, while the latter directed 
their efforts toward the production of up- 
draft producers and tar-handling ap- 
paratus. It has been the privilege of the 
writer to observe the operation of a num- 
ber of plants of the latter type and to 
analyze the results of the operation of 
others. 


DESCRIPTION OF APPARATUS 


The plants belonging to the latter class 
are of two general types, suction and 
pressure, while the apparatus is essential- 
ly similar in each, varying principally in 
size and general arrangement. F'g. 1 
shows a vertical section through the pro- 
ducer, scrubber and the water-sealed gas 
main, which is a characteristic arrange- 
ment for plants up to about 1000 hp. The 
pressure plant differs from the suction 
plant by the addition of a fan-type blower 
and a regulating holder. In the earlier 
plants the latter served as a large stor- 
age reservoir with capacity sufficient to 
keep the engines operating from 3 to 10 
min. It was also thought that this large 
capacity tended to insure greater uni- 
formity in the composition of the gas, so 
that the holders were placed in series 
with the engine and scrubbers. In more 
recent plants the size of the holder has 
been greatly reduced and in most cases 
floats on the line so that the gases do 
not pass through it. This change has been 
brought about partly because a large 
storage capacity is not required and in 

*Excerpt from paper read at the 


spring meeting of the American Society 
of Mechanical Engineers. 
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Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


many places is undesirable. Also the 
mixing effect of the gases in the holder 
has proved a fallacy. 

From Fig. 1 it will be noted that the 
producer A is of the water-sealed type, 
with a central blast B and super’mposed 
vaporizer C. The gases pass direct from 
the producer to the scrubber D, which is 
provided with a vertical baffle E, from the 
scrubber to the water-sealed main F, and 
from this to the tar extractor G. The 
latter is of the centrifugal type and is 
illustrated in detail in Fig. 2. 

Referring to Fig. 2, the gas enters at 
A and meets a stream of water at B. The 
mixture flows upon the rotating vanes C 
and is discharged into the stationary 
vanes D. The water and a portion of the 
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constant by the back-pressure valve J, 
while the air pressure on the main K is 
also constant. The valve L is therefore 
used to vary the amount of steam de- 
livered to the blast. The butterfly valve 
M connects with the holder and regulates 
the amount of blast delivered to the pro- 
ducer. Changes in the position of this 
valve do not affect the relative propor- 
tions of air and steam. In more recent 
plants a thermostat located in the blast 
pipe operates a throttle valve in the 
steam line from the vaporizer in order 
to maintain a constant temperature of the 
blast. 

The fuel is fed to the producer by the 
hand-operated centrifugal charging device 
N, which insures a very even distribution. 


Tar Extractor 
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tar are thrown out against the casing E 
and follow this around to the drain F 
which discharges into the seal pit G. 
The gas leaving the stationary vanes D re- 
enters the rotating vanes H on the op- 
pesite side of the disk J. The gas here 
meets a stream of water from the nozzle 
J moving in the direction opposite to the 
gas which removes the remaining tar. 
The gas leaves at K. The extractors are 
usually designed to deliver the gas under 
a low pressure and are built in more than 
one stage for the larger powers. 

A portion of the steam generated in the 
superimposed vaporizer C, Fig. 1, is used 
to saturate the blast. The amount sup- 
plied is indicated by the temperature 
shown by the thermometer H. The steam 
pressure on the vaporizer is maintained 


This consists of the hopper provided with 
a ribbed charging bell O, which is rigid- 
ly mounted on the shaft P and held 
against its seat by the counterweight Q. 
When the fuel is charged the bell is 
lowered by the arm R and at the same 
time rotated by the arm S. Both arms 
are hand operated. After the fuel is 
charged, the counterweight Q causes the 
bell O to seat. A sliding cover closes 
the top of the hopper which prevents the 
escape of gas while dropping a charge of 
fuel. 


THERMAL EFFICIENCY 


The efficiency depends to a certain ex- 
tent upon the volatile matter. For fuels 
containing as high as 30 to 50 per cent. 
volatile matter, the thermal efficiency 
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based on the higher heating value of the 
gas is about 66 per cent., while the effi- 
ciency based on the effective heating 
value of the gas is ordinarily 5 per cent. 
lower than this, or 62.7 per cent. (ex- 
clusive of the power required to drive the 
tar extractor). Where the volatile mat- 
ter does not exceed 20 per cent., the effi- 
ciency is somewhat higher. 

The volume of gas generated per pound 
of coal depends upon the composition of 
the coal and the condition of the fuel 
bed. In a seven-day test on a producer 
plant using run-of-mine Pocahontas coal, 
the volume of the standard gas generated 
per pound of coal was approximately 71.5 
cu.ft. For lignite the volume of standard 
gas varies between 36 and 40 cu.ft. per 
pound. 

A large number of tests were made to 
determine the cleanliness of the gas de- 
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In so far as the yield of tar is con- 
cerned, there are but three objections 
that can be urged against it: 

1. Loss in efficiency of the plant due 
to the removal of a combustible con- 
stituent from the fuel. 

2. The expenditure of power in driv- 
ing the tar extractor. 

3. Difficulties in the disposal of the 
tar. 

The magnitude of these items is fairly 
well known. The loss in thermal effi- 
ciency varies from 12 per cent. for fuels 
containing from 15 to 20 per cent. vola- 
tile matter to 17 per cent. for fuels con- 
taining above or near 30 per cent. of vola- 
tile matter. The power required to drive 
the tar extractor depends upon the nature 
of the tar produced. With lignites, which 
produce a thin yellowish tar resembling 
very nearly a heavy oil, the power re- 
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livered by the tar extractors, the results 
of which showed that the solid matter 
averaged about 0.0206 grain per cubic 
foot of standard gas. The determina- 
tions were made by drawing samples of 
the gas through three thicknesses of filter 
paper on which the solid matter was de- 
posited. In most cases simultaneous sam- 
ples were taken from the entering and 
exit sides of the extractor. 


HANDLING THE TAR 


In the earlier plants difficulty was ex- 
perienced by the tar accumulating in the 
scrubbers and pipe lines, causing fre- 
quent shutdowns. In almost every case 
this trouble was due to lack of experi- 
ence on the part of the builders in de- 
signing these parts, and to the operators 
who failed to take proper precautions 
and profit by their first troubles. 


quired is at least 25 per cent. less than 
the amount required for bituminous coals. 
For bituminous coals this power varies 
from 5 per cent. of the power of the plant 
in a plant of 100 b.hp. to about 3.5 per 
cent. for a plant of 1000 b.hp. 
. As to the difficulties in the disposal of 
the tar there is in some instances a ready 
market for the tar product; in other 
cases it can be burned under boilers. 
The usual method of handling the tar 
is to place the extractor over a pit con- 
taining water into which the mixture of 
tar and water from the extractor is dis- 
charged. The pit is arranged so that 
the tar may be skimmed into a barrel or 
receiver. Where a receiver is used it is 
provided with an air-tight cover, and 
when filled the cover is put in place and 
either steam or air is forced in under 
pressure; this in turn forces it through 
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piping to the point of disposal. Where 
the tar is thick and heavy, it is necessary 
to provide the receiver with a steam coil 
to keep the tar in a fluid condition. 


PRODUCER PLANT Costs 


The cost of producer plants and of op- 
erating them are by no means fixed quan- 
tities, so that it is very difficult to give fig- 
ures that are general and that can be safe- 
ly applied to any and every case. Each 
plant requires individual consideration, 
but the following applies to the general 
case: 

The first cost depends upon 

1. The service or load conditions and 


‘the magnitude of the load. These deter- 


mine the necessity for duplicate or spare 
apparatus and the number of units into 
which the plant should be divided. 

2. The design of the producer. With 
a given fuel one type of producer may 
gasify 50 per cent. more fuel than an- 
other type, or one type may be capable 
of continuous operation, while still an- 
other may require a light load during the 
period of the removal of ash. 

3. The method of generating steam 
for the blast; that is, whether or not 
the producer generates its own steam 
supply or requires that this should be 
generated in separately fired boilers, 
either fired direct or exhaust fired. 

4. The characteristics of the fuel, in- 
cluding the percentage of ash. With 
low ash a plain water-sealed producer 
is satisfactory, but with ash above 12 or 
15 per cent. a rotating table and cone 
bottom become desirable. 

5. The scrubbing apparatus required, 
which depends to a large extent upon 
the volatile matter in the coal. 

6. The method of handling the coal 
and upon local conditions. 

The operating costs are intimately con- 
nected with the first cost and depend 
upon 

1. The character of the fuel, some 
fuels requiring more labor than others. 

2. The design of the producer. 

3. The amount of ash. 


4. The coal-handling machinery. 
5. Facilities for handling the tar. 
6. Supervision and local conditions. 


FUTURE DEVELOPMENTS 


The future for this type of plant is 
promising, as more economical results 
are now recognized as attainable, through 
improvements which tend to reduce the 
first cost of the plant and also the op- 
erating costs. These are an increase in 
the rate of gas‘fication, a decrease in the 
power required to drive the cleaning ap- 
paratus, and utilization of waste heat. 
Increase in the rate of gasification has 
been made possible by a careful study 
of the effect of the distribution of the 
blast on the operation of the producer. 

A number of years ago the writer 
demonstrated on a small anthracite pro- 
ducer in the mechanical-engineering 


ry 
| 
if 
° Outlet 
il A \ 
° 
° G / \ 
coll Col) 
° ° J 
° }° 
° } | 
| 
° 
K \} A oN 
fo} ° 
ay N -F 
N es ° ° 
LEN: 
qf 


June 25, 1912 


laboratory of the University of Illinois, 
that certain fuels could be gasified at 
rates as high as 40 lb. per square foot 
of fuel bed per hour without difficulty. 
Later while operating on lignite in Texas, 
which produced a very fine ash and 
caused considerable trouble in the ordi- 
nary central blast producer, the prime 
reason for the satisfactory gasification of 
one fuel at a very high rate of gasifica- 
tion and the failure in the gasification of 
another fuel at the same rate, was most 
clearly and forcibly demonstrated. 

From this study and investigation it 
has become apparent that average fuels 
can be gasified at rates from 50 to 150 
per cent. greater than the present rating 
of producers (9 to 10 lb. per square foot 
of fuel bed per hour), and with no in- 
crease in labor. This means a -great re- 
duction in the first cost of producer plants 


and also in the operating costs. Fur- 
thermore, the same principles pro- 
duce the same results in large pro- 


ducers as in small producers, so that - 


it is just as practicable to build a pro- 
ducer of large as of small diameter, 
while the labor per square foot of fuel 
bed required in the operation of the pro- 
ducer, the first cost, and operating costs 
are greatly reduced. A producer 9 ft. 
in diameter inside the lining, having an 
area of 63.6 sq.ft., requires less labor 
to operate than two producers 6 ft. in 
diameter (area 56.5 sq.ft.). It is, how- 
ever, true that the gas from two smaller 
producers will probably be more uni- 
form in quality than the gas from one 
large producer. The writer’s experience 
would indicate that producers up to 15 ft. 
inside diameter are practical. 

Utilization of the waste heat is an item 
that has received some attention in the 
past, but not as much as it warrants. 
As a rule, the average gas plant is ex- 
tremely wasteful of heat. About 12 per 
cent. of the heat in the fuel is thrown 
away in the scrubber water, while about 
60 per cent. is thrown away in the cool- 
ing water to the engine cylinders and 
in the exhaust. 


Testing Internal Combustion 
Engines 
By EvERARD BROWN 


The efficiency of an internal-combus- 
tion engine is the ratio of the heat con- 
verted into actual work to the total amount 
of heat received by the engine. In a 
general way, the difference between the 
heat of combustion and that in the ex- 
haust is the measure of heat turned into 
work which may represent the degree of 
efficiency without expansion losses. An 
efficiency so determined, however, is of 
but little value and must, to a large 
extent, be based upon assumed values. 
The heat of combustion is always vari- 
able, due to leakage, radiation, absorp- 
tion, mixture of the charge, etc. 
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It is practically impossible to record 
accurately these temperatures, for the 
changes are usually so rapid that no re- 
liable observation can be made; also the 
computed temperatures are, at best, only 
approximate and can be calculated only 
from the known heat values of the fuel 
constituents. This would no doubt be 
fairly accurate if the inert gases of pre- 
vious explosions could be excluded, but 
herein lies the difficulty. 

Therefore, it devolved upon the indi- 
cator diagram to show what is going on 
within the engine cylinder so far as com- 
bustion and expansion are concerned and 
to point out the proper adjustment of 
the valves. While the diagram is being 
taken. it is essential that the engine run 
steadily and with no misfires, so that the 
true indicated horsepower will be re- 
corded. The speed should be recorded 
simultaneously, but the fuel-consumption 
test should cover a longer period—say, 
five or ten minutes—because it is rather 
difficult to accurately determine the 
amount consumed in the short time re- 
quired to take an indicator diagram. Then, 
by calculating the total fuel consumption 
for one hour and dividing this by the 
average indicated power, as shown by 
the diagrams, the economic rating of the 
engine may be determined. 

Instead of taking diagrams, the actual 
horsepower may be found by using a 
brake, in which case a continuous run 
under good conditions is necessary. One 
of the best ways to determine the power 
of a combustion engine is by connecting 
it to an electric generator. The amount 
of power in kilowatts can easily be found, 
and corrected for the loss of efficiency 
in the generator. This method also af- 
fords an easy means of determining how 
to develop more power and produce 
smoother operation. The element of speed 
must enter into any test, no matter how 
made, as it is important in establishing a 
rating. Much more elaborate tests can 
be made on engines of this type, but 
they are much finer and more delicate 
and require expert performance; such 
tests, however, hardly justify the trouble 
involved. For ordinary commercial pur- 
poses it has been found that the indi- 
cator diagram or the electric generator 
and, in some cases, the brake will an- 
swer all purposes. The horsepower so 
determined when compared with the 
actual amount of fuel consumed will 
give quite accurate data as to fuel econ-. 
omy, but it should always be borne in 
mind that before starting any test the 
cooling water should be allowed to flow 
until it attains a constant temperature. 


By July 1 all the Canadian Pacific 
trains on the Field-Kamloops division will 
be hauled by oil-burning engines. This 
is the heaviest road in the Rockies and 
the use of oil will guard against forest 
fires. 
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CORRESPONDENCE 
Troublesome Bearings 


The bearings on one of our gas en- 
gines gave considerable trouble when the 
machine was new and it was very diffi- 
cult to keep the engine running the first 
few months. 

It is a center-crank tandem four-stroke- 
cycle machine having a belt wheel on one 
end of the crankshaft and a balance 
wheel of the same diameter on the other. 
The three bearings, one on either side of 
the crank disks and one between the spiral 
two-to-one gear and the belt wheel, are 
of two-piece construction. The lower 
halves are cast in the engine frame and 
the caps are set on at an angle of about 
30 deg. with the horizontal. The only 
adjustment is to take off the caps and put 
in or take out liners. 

These bearings seemed to contain very 
inferior babbitt and once they began to 
heat, it would tend to pull over and fill 
the oilways. We refitted the caps several 
times but this did not put back the babbitt 
that had been taken from the bottoms. 

Early one Sunday morning we jacked 
up the shaft, made a runway of timbers 
for the wheeis and rolled them out of 
the way. We could do little more, how- 
ever, than scrape out the roughest places 
as it was impossible to roll the shaft in 
and out often enough to get a good fit in 
the limited time. We put things together 
again and found that conditions had im- 
proved somewhat, so an arbor was ordered 
the same size as the shaft, and another 
Sunday spent scraping and fitting the 
bearings. We got the engine together 
again by evening. It turned very stiff 
when barred over to the starting posi- 
tion, but after exhausting nearly all the 
air in the receiver it finally started. 

We then discovered that our troubles 
were not over, for in scraping the bear- 
ings the shaft had been lowered so the 
teeth of the spiral two-to-one gear meshed 
too deeply, and it soon began to smoke. 
It meant either to lift out the shaft again, 
take out the layshaft and scrape the bear- 
ings until the gear meshed correctly, or 
file off the ends of the spiral teeth until 
they cleared. We chose the latter. 

It was tedious but we did not have to 
take off much and about 10 p.m. were 
ready to start again. 

Everything seemed in good shape ex- 
cept that there was a click about the 
crank. This we failed to locate that night, 
but later found it was caused by the tip 
erd of the crank brass grazing the bot- 
tom of the crankcase. It was remedied 
by cutting the corner of the brass with a 
cold chisel. These bearings gave no 
further trouble for some time, but as we 
could not let the shaft any lower, as soon 
as they were out of true we had to re- 
babbitt them. 

EARL PAGETT. 


Coffeyv‘lle, Kan. 
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Heating and Ventilation 


Considered as power-plant problems. 


Hot Water and Corrosion 


Following are excerpts from a paper 
on “Hot Water Troubles” read by George 
C. Whipple before the American Water 
Works Association. The paper deals 
specifically with house heating, but that 
part of it discussing corrosion may in- 
terest engineers in charge of hot-water 
heating systems or hot-water service for 
house use. 

According to the modern and generally 
accepted theory, corrosion of iron by 
water and formation of iron rust require 
first, presence of hydrogen ions in the 
water; second, presence of dissolved oxy- 
gen. Hydrogen ions are electrically 
charged atoms of hydrogen. All acids 
form them by dissociation. Whenever 
they are present in solution, that solu- 
tion possesses acid properties. They at- 
tack metallic iron, which is dissolved in 
a ferrous condition. The oxygen dis- 
solved in the water then oxidizes this 
ferrous iron and iron rust is formed. 
Under certain conditions this precipitates 
at once. Under others it apparently ex- 
ists in a colloidal state; that is, an ex- 
tremely finely divided state with its par- 
ticles electrically charged, and precipitates 
only when this charge is neutralized. 
Very little is known about this phenom- 
enon. 

Iron naturally tends to dissolve in water 
as some hydrogen ions are always pres- 
ent. Pure water, therefore, by its dis- 
sociation acts as a weak acid. Even the 
purest distilled water splits up, or dis- 
sociates some of its molecules into hydro- 
gen ions and hydroxyl ions. Distilled 
water therefore acts as an acid. Iron 
will be dissolved, and rust will form if 
oxygen is present. Whatever increases 
the hydrogen ions in water increases its 
corrosive power. Acids do this to a 
marked degree. Whatever decreases the 
hydrogen ions reduces the corrosive 
power. Alkalis do this. When alkalis 
are ionized, the hydroxyl ion is formed, 
and its electrical charge opposing that of 
the hydrogen ion neutral’zes it. 

A further conception of the phenome- 
non of iron rusting is that often referred 
to as “the electrolytic theory of cor- 
rosion.” According to this a battery ac- 
tion takes place in the water and an 
electric current is set up between the 
metallic iron at one spot and some other 
metal or impurity at a ne‘ghboring spot. 
This action requires that the water be a 
conductor; it must contain electrically 
charged ions, and the higher the con- 
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ductivity the greater the current. As a 
result the hydrogen ions give up their 
charge of electricity to the iron, which 
goes into solution, while gaseous hydro- 
gen collects on the metal. As this gaseous 
hydrogen is a nonconductor, the iron, be- 
coming covered with a film of it, is polar- 
ized, so that after a time the action 
ceases. Whatever removes the hydrogen 
from the metal depolarizes it and re- 
stores the action. Oxygen present in 
water does this, as it unites with the 
hydrogen to form water. Circulation of 
water containing oxygen, whether brought 
about by mechanical agitation ‘or by 
thermal currents, also tends to remove 
the hydrogen. . Oxygen therefore aids 
the corrosion of iron in two ways, by 
depolarizing it and by oxidizing the iron 
that goes into solution. 

Presence of other metals also affects 
corrosion by increasing the difference of 
potential, and therefore the strength of 
the electric currents. This is termed 
“galvanic action.” The metals act dif- 
ferently in regard to the direction of the 
currents between them and iron. Some 
cause the positive current to flow toward 
the iron and some retard it. The com- 
mon metals and hydrogen are arranged 
in the following order of what is called 
the -potential series: aluminum, man- 
ganese, zinc, iron, nickel, tin, lead, hydro- 
gen, copper. Each tends to protect any 
other below it in the series from going 
into solution, but in doing so tends it- 
self to dissolve. Thus zinc protects iron, 
but copper acts oppositely, and increases 
the solution of iron. Weston has shown 
recently by experiments on tin-lined lead 
pipe that the tin does not prevent the 
lead from dissolving. With two metals 
present, whatever increases the electrical 
conductivity of the water increases the 
corrosion of one metal or the other. 

Corrosion and rusting require not only 
presence of the hydrogen ion, but pres- 
ence of oxygen. It has been proved that 
where the hydrogen ion is present the 
rusting is proportionate to the concen- 
tration of the oxygen. The more oxygen, 
therefore, the greater the rusting. Gen- 
erally speaking, hot water contains more 
than enough oxygen to oxidize the iron 
dissolved and probably the increased cor- 
rosion attending increased amounts of 
dissolved oxygen is due to its action as 
a depolarizer. 


Surface waters used for public sup-’ 


plies are usually saturated with oxygen. 
Oxygen’s solubility decreases as the tem- 
perature rises. Near the freezing point 


water dissolves about twice as much oxy- 
gen as at summer temperatures. The 
solubility decreases according to a regu- 
lar curve and at the boiling point be- 
comes nil. 

The solubility of oxygen is also af- 
-fected by pressure and increases directly 
with it. Water under two atmospheres 
pressure will hold twice as much oxy- 
gen as water under a pressure of one 
atmosphere. The solubility of oxygen in 
water at different temperatures and pres- 
sures is shown in the accompanying table. 


- SOLUBILITY OF DISSOLVED OXYGEN IN 
DISTILLED WATER AT DIFFERENT 
TEMPERATURES AND PRESSURES, 
PARTS PER MILLION 


Water Pressure, Lb. per Sq.In. 
0 | 20 | 40 60 80 100 
Pressure in Feet of Water 

Temp- 

erature, 

Deg. 0 46.2 | 92.4 |138.6 {184.8 | 231.0 
32.0 | 14.70) 34.7 | 54.7 | 74.7 | 94.7 | 114.7 
33.8 | 14.28] 33.7 | 53.1 | 72.6 | 92.0 | 111.3 
35.6 | 13.88] 32.8 | 51.6 | 70.6 | 89.4 | 108.1 
37.4 | 13.50) 31.9 | 50.3 | 68.7 | 87.0 | 105.2 
39.2 | 13.14) 31.0 | 49.0 | 66.8 | 84.7 | 102.6 
41.0 | 12.80} 30.2 | 47.7 | 65.1 | 82.5 99.9 
42.8 | 12.47) 29.4 | 46.4 | 62.4 | 80.3 97.2 
44.6 | 12.16] 28.7 | 45.3 | 61.8 | 78.2 94.8 
46.4 | 11.86) 28.0 | 44.2 | 60.3 | 76.3 92.5 
48.2 | 11.58) 27.3 | 43.2 | 58.8 | 74.6 90.2 
50.0 | 11.31] 26.7 | 42.2 | 57.5 | 73.0 | 88.1 
§1.8 | 11.05] 26.1 | 41.2 | 56.2 | 71.3 86.1 
53.6 | 10 25.5 | 40.3 | 54.9 | 69.6 84.2 
55.4 | 10.57) 24.9 | 39.4 | 53.7 | 68.0 82.3 
57.2 | 10.35) 24.4 | 38.5 | 52.6 | 66.6 80.6 
59.0 | 10.14) 23.9 | 37.8 | 51.6 | 64.5 79.0 
60.8 | 9.94) 23.4 | 37.1 | 50.6 | 64.0 77.8 
62.6 9.75) 23.0 | 36.4 | 49.6 | 62.8 76.0 
64.4 9.56) 22.6 | 35.7 | 48.6 | 61.6 74.6 
66.2 9.37) 22.2 | 34.9 | 47.7 | 60.4 73.1 
68.0 9.19) 21.7 | 34.2 | 46.8 | 59.2 1.2 
77.0 8.35} 19.7 | 31.1 | 42.4 | 53.8 65.1 
86.0 7.60} 17.9 | 28.3 | 38.6 | 48.9 59.2 
95.0 6.90} 16.3 | 25.7 | 35.1 | 44.4 53.8 
104.0 6.18} 14.6 | 23.1 | 31.4 | 39.8 48.2 
113.0 5.50] 13.0 | 20.5 | 27.9 | 35.5 42.8 
122.0 4.82) 11.4 | 17.9 | 24.5 | 31.1 37.6 
131.0 4.18} 9.9 | 15.6 | 21.3 | 26.9 32.6 
140.0 3.56] 8.4 | 13.3 | 18.1 | 22.9 27.7 
149.0 3.00) 7.1 | 11.2 |] 15.3 | 19.3 23.4 
158.0 2.50) 5.9 9.3 | 12.7 | 16.1 19.5 
167.0 2.05) 4.8 7.6 | 10.4 | 13.2 16.0 
176.0 1.66} 3.9 6.2 8.4 | 10.7 12.9 
185.0 1.30} 3.1 4.8 6.6 8.4 10.1 
194.0 | 0.95; 2.2 3.5] 4.8] 6.1 7.4 

212.0 0 


When water saturated with oxygen is 
heated, the pressure remaining the same, 
oxygen is liberated, as is also the dis- 
solved nitrogen. When a glass of cold 
water stands in a warm room, bubbles of 
air collect on the glass. For super- 
saturation to occur when water is under 
pressure the temperature must be raised 
considerably and the greater the pres- 


: 
| 
. | | 
A q 
q 
| 
7 


June 25, 1912 


sure the higher must the temperature be 
raised. For example, water just above 
the freezing point contains 14.5 parts per 
million of dissolved oxygen. If placed 
under 40 lb. pressure per square inch 
the temperature would have to be raised 
to 135 deg. F. for supersaturation to oc- 
cur, and if the pressure were 100 Ib. 
it would be necessary to raise the tem- 
perature to 170 deg. F. When heated 
above the saturation po‘nt, part of the air 
goes out of solution. This occurs to 
some extent in domestic hot-water sys- 
tems. Rumbling of kitchen boilers is com- 
mon where the tank system is used and 
the pressure is low. The liberated air 
ultimately escapes through the expansion 
pipe or the opened taps. Corrosion in 
feed-water heaters has been commonly 
noticed to increase with the temperature 
of the water up to a point somewhere 
between 170 and 190 deg. F., and above 
that to decrease. 

Galvanized-iron or steel pipes are 
largely used in hot-water heating sys- 
tems. They do not often corrode serious- 
ly, because the water is used over and 
over and the oxygen becomes used up. 

The more rapidly water circulates 
through a hot-water system the greater 
is the pipe rusting, because the circula- 
tion prevents hydrogen accumulating on 
the metallic iron, that is, prevents polar- 
ization. This, with the mechanical re- 
moval of the oxidized iron, increases the 
corrosion. 

Laboratory experiments made by vari- 
ous authorities have shown relatively lit- 
tle difference in the corrosion of wrought- 
iron and steel pipes. In tests made by 
immersing samples in strongly acid solu- 
tions, steel pipes sometimes have shown 
up better than wrought iron, and some- 
times not as good. The laboratory data 
on this point are inconclusive. It seems 
to be common experience, and certainly 
the prevailing idea among engineers that 
wrought-iron pipes resist corrosion by 
water better than steel pipes. Whether 
this is due to inherent differences be- 
tween the two metals, or to more frequent 
imperfections in the manufacture of steel 
cannot be determined readily from the 
data in hand. Homogeneity is important 
in preventing corrosion, and apparently 
Steel pipe suffers more from lack of it 
than wrought-iron pipe. From practical 
experience, most engineers prefer the 
best grades of wrought iron; but prob- 
ably the better grades of steel pipe are 
superior to the poorer grades of wrought 
iron. 

Much depends upon the thoroughness 
of the galvanizing. Pure zinc affords the 
best protection. The coating should be 
sufficiently thick and so applied as to 
thoroughly cover the pipe. The old- 
fashioned dipping process gives best re- 
sults. 

If the above mentioned theories of 
corrosion are correct, the logical methods 
for preventing rusty hot water would be 
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reducing the hydrogen ions in the water 
or increasing the hydroxyl ions, getting 
rid of the dissolved oxygen, reducing the 
temperature, pressure and circulation, and 
using good quality pipes selected with 
reference to the nature of the water. 
Practice can follow theory to a certain ex- 
tent. 

Doubtless the most effective way to 
avoid rusty hot water ‘s to use brass or 
some metal other than iron or steel for 
the hot-water pipes and boilers. This 
increases the installation expense, but 
with very soft waters is advisable. Brass, 
if used, should be properly alloyed and 


well annealed; proper fittings also should 


be used. 

If wrought-iron or steel pipes are used 
they should be of the best quality and 
well protected by galvanizing with pure 
zinc applied by dipping. Experience in- 
dicates that wrought-iron pipes of the 
best grade resist corrosion better than 
steel pipes, but so many exceptions have 
been found that this cannot be considered 
definitely established. Poor grades of 


both steel and iron pipe are to be avoided. . 


Reforms are needed in the manufacture 
and methods of branding and selling 
smaller-sized pipe for use with hot water. 

In domestic hot-water supplies it is not 
feasible to prevent water circulation in 
the pipes, nor is this desirable, as the 
circulating system has several distinct 
advantages. The hot-water pressure must 
depend chiefly upon existing conditions, 
but in des‘gning a system where red- 
water troubles are feared, low pressure 
should be favored. Probably the tem- 
perature of the hot-water supply often 
is maintained higher than necessary for 
domestic uses, and then red water could 
be materially reduced if excessive heat- 
ing were prevented by using an automatic 
control. 

Neither is it feasible nor desirable to 
remove the dissolved oxygen from a pub- 
lic water supply, except for boiler 
waters, when the results are said to be 
beneficial. Nothing hinders its being 
done for hot-water installations in large 
buildings, as apartments, hotels and office 
buildings, where large numbers of taps 
are supplied from a common source. By 
first heating the water to, say, 175 to 195 
deg. F., and then raising it to an open 
elevated tank, much of the dissolved oxy- 
gen and carbonic acid as well would be 
liberated and its corrosive power ma- 
terially diminished. More complete re- 
moval might be obtained by using a 
closed storage tank with a partial vac- 
uum. Whether this would produce bet- 
ter results than a regulated low tempera- 
ture is yet to be determined. 

Most effective in preventing rusty hot 
water, next to avoiding iron and steel 
pipe, is to reduce the hydrogen ions in 
the hot water, or, what is equivalent, in- 
crease the hydroxyl ions. Th’s practical- 
ly means that the public water supply 
should not be too soft. Experience seems 
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to indicate that the alkalinity should be 
at least 10 or 15 parts per million. The 
higher the alkalinity the less the chance 
of rusty hot water. 

Public water supplies high in organic 
matter and low in alkalinity may be ad- 
vantageously hardened by adding a small 
quantity of lime, say 10 or 15 parts per 
million. This practice has long been com- 
mon in England. 

With hard waters, where the hardness 
is due to carbonates, practically no pre- 
cautions need be taken, as the hardness 
itself seems to be sufficient to prevent 
rusty water troubles. 


LETTERS 
Hot Water Kink 


I once worked in a plant where the 
management could not see its way clear 
to provide hot water for the help, and 
so the man in charge had to get up 
something to stop the kicking. We rigged 
up a three-pipe section of a double-tube 
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ARRANGEMENT OF PIPING 


ammonia condenser so that the exhaust 
steam from the sump pump could be 
passed through it. The city water was 
passed through the inside pipe in a di- 
rection opposite to the steam. 

No pressure can be built up in the 
coil as the exhaust steam cannot heat 
the water enough for that. If there is 
any call to shut off the steam from the 
coil, this can be readily done and the 
steam exhausted into the sump. If the 
water should get too hot, the two valves 
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can be operated so that half of the steam 
could be passed directly into the sump 
and the balance through the coil. 
Epcar G. SCHINDLER. 
Roxbury, Mass. 


Gas Fired Heating Boilers 


In a 14-story office building there are 
two 54-in. by 16-ft. fire-tube boilers used 
for heating. They carry 40 lb. steam 
pressure and steam is furnished to the 
heating system at 5 lb. pressure by a 
reducing valve. The safety valves are 
set at 100 lb. and the pressure can be 
raised to this point to operate a steam 
elevator pump in case of emergency.. 
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Each boiler is set up and equipped 
identically the same, and each is free 
from scale or soot. Yet boiler No. 2, 
next the wall, uses 30 per cent. more gas 
than the other under the same condi- 
tions. Only one is used at a time. To 
do the same work No. 1 boiler requires 
two burners and for No. 2 three burners 
must be operated. 

The sketch will give some idea of the 
layout. Will someone explain the rea- 


son for this? 


L. M. JOHNSON. 
Glenfield, Penn. 
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ARRANGEMENT OF HEATING BOILERS 


The boilers are exactly alike and are 
set up and piped alike. They are fired 
with natural gas by means of four Kirk- 
wood gas burners under each boiler. The 
gas is supplied through a 4-in. pipe 
with 3-in. branches to each boiler lead- 
ing to a set-of burners attached to 
a 2-in. manifold by 1%-in. pipes. Each 
boiler has a checkerwork baffle wall 
just in front of the bridgewall. Each 
baffle wall is laid up in the same way 
and at the same distance from the 
burners, 

The smoke uptakes rise from the front 
of each boiler and connect to a common 
breeching, from the center of which the 
flue runs to the back of the boilers, where 
with a 45-deg. turn it enters the stack 
which rises 22 stories above the boiler 
room to the top of the adjoining building. 
The damper is in the horizontal flue. 
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Siphon on Return 


The chief requirement of this system 
is a supply of water under pressure 
(about 60 Ib. in this case) to operate the 
water siphon which is used instead of a 
pump, to create a vacuum and remove the 
condensation; this it does very satisfac- 
torily. 

It has been in operation for two win- 
ters and has given very little trouble. 
The system heats a pattern shop with 
two 220-ft. overhead coils of 1%-in. 
pipe, one wall coil of 210 ft. of 1%4-in. 
pipe, one glue pot, a lumber-drying room 
having 396 ft. of 2-in. pipe laid on the 
floor, a pipe fitter’s shop with two wall 
coils containing 270 ft. of 1%-in. pipe 
each, a repair shop having two wall coils 
with 180 ft. of 1%4-in. pipe each and one 
with 80 ft. of 114-in. pipe; a water heater 
for furnishing hot water to a bath and 
wash room, one radiator in an office and 
three in a small laboratory building. 

The underground mains were laid in a 
wooden trough packed with mineral wool 
and covered with corrugated metal arches 
as shown in the sketch. 

The siphon was made of ordinary pipe 
fittings. The discharge is connected to 
the sewer, as with no separator on the 
line, the water is slightly mixed with 
oil. 

The buildings are quite a distance from 
each other, as shown in the sketch. The 
system kept all the buildings heated to 
about 70 deg. F. in the coldest weather. 

E. G. GERBER. 

Middletown, Ohio. 


“Supposing,” said the examiner, “you 
had renewed the manhole gaskets, had 
tightened up the nuts on the manhole 
dogs and had got 125 lb. of steam, what 
would you do if a dog came off and the 
handhole plate fell in?” 

“I'd go in after it,” answered the can- 
didate. “Any plate that could fall in 
against a pressure of 125 lb. would be’ 
worth going after.” 
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Water in the Low-Pressure 
Cylinder 


In another column is told very lucidly 
how the low-pressure cylinder of a com- 
pound engine may be wrecked by water, 
notwithstanding the impossibility of pull- 
ing it over from the condenser. Some 
years since PoWER recorded a serious ac- 
cident of this kind where the engine had 
been running light for a considerable 
time and the end of the drip pipe from 
the receiver was submerged in a drain. 
The arrangement of the piping shown in 
the illustration accompanying the pres- 
ent article is not above criticism, but the 
drawing was made from an existing plant 
and there are many others to be found 
which are no better. 

It is a deplorable fact that there are 
engines in daily operation supplied with 
steam through long lines of piping in 
which there is no separator. There are 
engines running without relief valves on 
the cylinder. To relieve a cylinder of a 
large dose of water in the limited time 
available would require a relief valve of 
prodigious proportions, but ordinary re- 
lief valves do prevent damage when the 
water comes in limited quantities and 
might furnish an admonition against a 
gathering accumulation. The boilers 
should be kept clean and watched for 
signs of priming. 

There are feed-water regulators to be 
had which will prevent the carrying of 
too high a water line and a large sep- 
arator near the engine will pay for it- 
self in sustaining the initial pressure 
and the reduction of the baleful effect 
of water in the cylinder aside from its 
liability to cause a wreck. It goes with- 
out saying that the receiver trap should 
be a thoroughly reliable one and should 
be watched with vigilance. 

A trap which will discharge from a 
vacuous space into the atmosphere may 
be used or it might be possible to dis- 
charge it to the condenser if provision 
were made for free discharge when the 
condenser is not in operation. 

Engineers who are sensible of liability 
to accident from the lack of these pre- 


cautionary appliances or from faulty ar- 
rangement of the receiver and piping, 
should call the attention of those in au- 
thority to the existing conditions, ex- 
plain just why they are dangerous and 
put in a requisition for the needed 
changes and appliances, so that they 
may be upon record as having recom- 
mended means of prevention if an acci- 
dent does occur. 


Standard Flanges 


There is war between the soc’eties and 
the manufacturers of flanges and flanged 
fittings. 

In the fall of 1911 a joint committee 
of the National Association of Master 
Steam and Hot Water Fitters and the 
American Society of Mechanical Engi- 
neers recommended a schedule of stand- 
ard-weight and extra-heavy flanged fit- 
tings and flanges, tabulated in our issue 
of Mar. 19 of this year. It has since 
been approved and recommended by the 
American Society of Heating and Venti- 
iating Engineers and by the Bureau of 
Standards of the United States Govern- 
ment. 


But the manufacturers of flanges and 
flanged fittings will have none of it. They 
claim that it was sprung upon them with- 
out consultation and adequate discussion, 
and, through a committee, have issued an 
injunction or warning to engineers not 
to specify or order fittings by the so 
called 1912 Standard. They say that this 
standard has not been accepted as final 
by the manufacturers and will not be 
accepted until certain necessary revisions 
have been made, “to meet the practical 
requirements of all concerned.” 


The committees claim that the coépera- 
tion of the manufacturers was sought, 
that every opportunity was offered to 
them to discuss the changes necessary 
to bring about uniform as well as safe 
practice, both before the report was sub- 
mitted and while it was before the sev- 
eral societies for discussion, but that the 
attitude of the manufacturers was such 
as to discourage any change, and that 
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it is only after the schedule has been 
adopted and promulgated and they are 
receiving specifications under it, that the 
manufacturers have shown any disposi- 
tion to take the matter seriously. 

The desirability of a uniform standard 
is undeniable. One should be able to 
send to a dealer and get a flanged fit- 
ting which will fit into a job without hav- 


ing to look up the history of that which . 


is to be displaced and the representative 
of the same manufacturer or have one 
made to order. One should not have to 
make a separate set of drawings and 
calculations for the same job, according 
as one or another manufacturer is to fur- 
rish the flanges and flanged fittings. A 
10-inch tee should be of the same length 
‘and thickness and have the same bolt 
circle and ‘number of bolts in whatever 
shop it may have been made. The de- 
sirability of a standard is too obvious and 
imperative to discuss, and its importance 
far transcends any consideration of in- 
convenience and expense which the man- 
ufacturers may be put to in bringing their 
patterns and catalogs into agreement. If 
a standard schedule, approved by those 
who specify and buy flanges and flanged 
fittings, be proposed and adopted, those 
manufacturers who accept this schedule 
and adapt their products to it will have 
an advantage which the others cannot 
afford to forego. 

There has been no such uniform stand- 
ard. With the exception of five manu- 
facturers who have adopted what is 
known as the Crane Standard, each pro- 
ducer was a law unto himself. These 
five manufacturers think that their stand- 
ard is good enough, better in fact than 
that of the societies, and that if uni- 
formity is the consideration, a standard 
upon which so many are already working 
should have been adopted instead of 
something which will impose trouble and 
expense upon everybody. This schedule 
was, of course, before the joint com- 
mittee when it made up its schedule and 
it will be interesting to examine the de- 
partures from it which the comm'ttee 
has recommended, which will be done in 
an early issue of Power. 


In the meantime the societies stand 
upon the schedule recommended by their 
committees and the manufacturers are 
trying to discourage engineers from using 
this schedule in the'r specifications. If 
they can point out faults in the schedule 
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at this late day, they should do so and 
the schedule should be revised to cor- 
rect any real defects, but some one sched- 
ule—the best schedule—should be uni- 
versally adopted. Uniformity is of more 
importance than anybody’s individual 
preference or interest. 


Foolish Central Station 
| Arguments 

The intelligence and reasoning ability 
of engineers seem to be questioned, 
judging from some of the central-station 
literature addressed to them. 

It assumes a beneficent interest in the 
welfare of the isolated-plant engineer, 
and points out the way to avoid the heat 
of the engine room, the dust and dirt 
accompanying the handling of coal and 
ashes and the petty details of plant op- 
eration. 

No real engineer would even think of 
retiring his plant in favor of a central 
Station just because it is hot—he would 
put in a ventilating fan. more flimsy 
excuse for putting productive machin- 
ery out of commission is inconceivable. 
Every isolated plant represents an in- 
vestment of thousands of dollars. If it 
is properly operated the cost of produc- 
ing a kilowatt-hour at the switchboard 
should be much less, if the plant is of 
any considerable size and is credited with 
the steam used for heating, than that at 
which a central station can produce, dis- 
tribute and collect for the same electrical 
output. 

How, then, can an engineer, having the 
interest of his employer in mind, advise 
the substitution of central-station service 
for the isolated plant? 

It is an easy way of making the en- 
gine room the coolest part of the build- 
ing, but what an inducement to offer to 
a progressive engineer! 

Of what moment are the petty details 
as compared to the brain part of the 
job? Doubtless shutting down the power 
plant will eliminate all details relating to 
isolated-plant power generation and the 
engineer will have more time to attend 
to the rest of his job (if there ‘s anything 
worth while left). How can adapting 
central-station service resulting in a 
greater yearly cost, make an engineer 
more valuable or his job bigger? 


Such ideas are advanced for a purpose, 
but it would be as convincing to suggest 


that battles may be won by ordering the 
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soldiers to retreat because of the danger, 
no‘se and dust, as to attempt to persuade 
an engineer that his best interests will 
be served by shutting down his plant to 
increase his comfort or save himself 
work. 


Analyzing the Exhaust Gases 


For many years boilers were operated 
by rule-of-thumb methods; if the fire 
burned brightly and looked good to the 
experienced fireman the boiler was ap- 
parently being handled efficiently. Later, 
however, more scientific methods came 
into use. Engineers began to realize that 
there was such a thing as excess air, 
also that furnaces must be arranged so 
as to aid in more perfect combustion of 
the gases; each of these having an im- 
portant bearing upon the efficiency of the 
boiler. Naturally the index to these con- 
ditions was the composition of the flue 
gases, and special apparatus was evolved 
for analyzing them. At first this was 
more or less of an exper’mental nature, 
but its use has now become so general 
that a boiler room is looked upon as in- 
complete unless equipped with means for 
analyzing the flue gases. 

The operation of the gas engine seems 
about to undergo a similar change. Ordi- 
narily the experienced ear of the operator, 
or indications of the sw'tchboard instru- 
ments (if the engine drives a generator), 
are depended upon in regulating the mix- 
ture. This introduces a personal factor 
which, at best, is usually undesirable 
when unsupported by any other check. 
The natural place to look for such a 
check would be in the composition of the 
exhaust gases. The'‘r analysis would show 
not only whether the engine was run- 
ning on the proper mixture but would 
prove a valuable aid to making adjust- 
ments of the mixer. It also furnishes 
a means for accurately determining the 
heat wasted in the exhaust and thus per- 
mits calculating very closely the thermal 
efficiency of the engine. 


Although certain steps have been taken 
along this line they have been, for the 
greater part, of a laboratory nature. Such 
work is very often necessary before mak- 
ing practical applications, but we venture 
to predict that the time is not far off 
when an Orsat apparatus will be just as 
much a part of the gas-engine equip- 
ment as it now is of the boiler room. 
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Readers with Something to Say 


A letter good enough to print will be paid for. Ideas, not mere words, wanted 


Axial Flow Turbine Fan 


The wheel illustrated is 9% in. in 
diameter and has 48 vanes tapered to- 
ward the center and curved in cross-sec- 
tion in stream-line form. The shield 
must be designed in spaced relation to 
the wheel, to prevent the center of the 
wheel working overloaded and to bring 
the center air up to the veloc'ty of the 
gyration circle. This shield may be ad- 
_ justed to or from the wheel to vary the 
lead. No casing is required for cperating 
it 2s an exhauster connected to piping. 

In starting the wheel, a rarefaction is 
caused by the moving air on the face of 
the shield, which tends to draw air 
through the wheel axially. The resultant 


Type of Blower 
(Spiral Casing) 


Vane Construction 


DETAILS OF TURBINE FAN 


of this and the centrifugal force gives 
the air a spiral whirl on leaving the wheel, 
with the greatest vacuum at the center. 

The ultimate velocity of the air from 
the whole face of the wheel would come 
on the principal radius of gyration, or 
0.7 of the wheel radius, but in operation 
a greater velocity is found, showing the 
air travels faster than the wheel. The 
blast area seems to be 

Area of face of wheel 

which is a larger area than that of cen- 
trifugal multivane fans of the same diam- 
eter. The power consumption compares 
well with other types of fans. 

Features peculiar to this fan are that 
the inlet opening is the full diameter of 
the wheel; that the air enters normally 
to the plane of the blades, thus eliminat- 
ing turns and the tendency to “skid” 
along the blade and pile up’ on the far 


side; that the entry edge of the bladcs 
may be curved forward to follow the 
stream line formation and eliminate im- 
pact, and that the wheel is lighter and 
better balanced for high speeds than 
others. 

For the same diameter and speed this 
wheel gives half the pressure of a multi- 
vane centr ‘fugal fan. If the wheel perim- 
eter travel is, say, 2585 ft. per minute, 
then a point at the radius of gyration 
from the center will travel 0.707 of 2585, 
or 1828 ft. per minute; 1828 and 2585 
ft. per minute are respectively the veloc- 
ities of air giving 4% oz. and 4% oz. pres- 
sures. Therefore, for the same pressures 
this fan would revolve 1.43 times faster 
than the multivane centrifugal fan (the 
power consumption is the same for a 
given volume) and is thus better adapted 
for turbine drive. In ventilating work 
a slow-speed fan for low pressures could 
be replaced with this smaller fan at a 
higher speed, giving the same volume at 
the same pressure and power consump- 
tion. 

As a winnowing machine, shown in 
the illustration, the wheat or other ma- 
ter‘al is thrown from the bowl in a whirl, 
the heavy product falling near the ma- 
chine while the lighter is blown off; t4e 
operation reminds mé of the old Spanish 
arrastra which was used by the Mexicans 
in mining. 

I would welcome criticism from in- 
terested readers on this type of fan. 

C. O. BRETHERICK. 

Seattle, Wash. 


A Strange Accident 


The illustration shows a 1 }3-in. counter- 
shaft, 11 ft. long, with shrunk collars 
on one end, coiled about a 4;%-in. main 
shaft. The peculiar mishap came from 
a sudden application of load to the 
countershaft, which caused the driving 
belt from the main shaft to slip from 
the pulley and wrap the shaft. As the 
belt wound up, it dragged one end of 
the countershaft with its hanger over, 
and all became firmly entangled in the 
arms of a large pulley on the main shaft. 
The hanger on the other end broke, and 
the end thus freed struck a girder over- 
head which held it unt‘l the countershaft 
was coiled tightly on the main shaft. 
When the coil had wound up enough to 
release itself from the girder, the revolv- 
ing end tore up the floor planking with- 
in its range and created considerable 
noise and commotion. 


To resume running the plant, it was 
necessary to saw off the projecting ends 
of the coiled shaft, and at the first shut- 
down the coil itself was removed. 

To obtain the illustration the severed 
ends were wired in position and a wood 
roll of the same diameter as the main 
shaft was inserted to represent it. 


SMALL SHAFT COILED AROUND LARGER 
ONE 


The main shaft was turning at 270 
r.p.m. so that the four convolutions were 
produced almost instantly, and anyone 
who has attempted to co'l a small wire 
spring can appreciate the power neces- 
sary to produce the result above de- 
scribed. 

H. E. Oscoop. 

Wilmington, Del. 


Losses in Uncovered Steam 
Pipes 


We have 4826 lineal feet of steam 
pipe from 1 to 4 in. inside diameter in 
operation at the present time, the outside 
surface ef which is exposed to the at- 
mosphere. 

Up to the present it has not been ad- 
visable to insulate many of these lines, 
due to changes in the manner of opera- 
tion, which caused continual changing of 
lines or installing new ones. Although 
the loss due to condensation, etc., has 
been heavy, we believe it has been justi- 
fied inasmuch as the covering would have 
been broken up and spoiled by handling 
from one line to another. 

Our main lines (10 in. and 6 in.) are 
all insulated as well as some of the 
permanent smaller lines, and as the bal- 
ance of our steam lines are now perma- 
nently located, and tight, they should be 
insulated. 

According to publications of the Ameri- 
can Society of Mechanical Engjneers, 
the rate of radiation and condensation 
is 2.706 B.t.u. per square foot of radiat- 
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ing surface per hour per degree aver- 
age difference of temperature inside and 
outside of the pipe. 

Our average steam pressure is 100 Ib. 
per square inch, or 115 lb. absolute; its 
corresponding temperature is 338.1 deg. 
F., its total heat 1188.8 B.t.u., its latent 
heat 879.8 B.t.u. 

Based on an average atmospheric tem- 


perature for the year of 60 deg. F., our 


average difference is 278.1 deg. F. Tak- 
ing the constant of radiation 2.706 to 
one decimal place, which is sufficient, we 
have 


2.7 B.t.u. X 278.1 deg. F. = 750.87 B.t.u. 


per square foot per hour in heat radiated 
or lost. This 4826 lineal feet of bare 
pipe has a radiating surface of 3626.1 
sq.ft. 


3626.1 x 750 = 2,719,575 B.t.u. 


per hour. The calorific value of our coal 
is 10,816.85 B.t.u. per pound 


2,719,575 


of coal lost per hour, or 
251.4 x 24 = 6033.6 Ib. 


per day = three tons, and three tons at 
$1.65 will be $4.95 per day, or $1806.75 
per year. 

This is our direct loss by radiation 
based on coal as delivered to the coal 
trestle. Our total loss, due to these un- 
covered lines, in steam condensed, which 
represents coal, labor, etc., necessary to 
generate and maintain steam at an aver- 
age of 100 lb. pressure is as follows: 

By the radiation of heat units from the 
exposed surface of the pipes, steam is 
condensed, due to the loss of its latent 
heat. As the latent heat of steam at 100 
Ib. gage is 879.8 B.t.u. per pound and 
we are radiating 750 B.t.u. per square 
foot of exposed surface per hour, 


750 


0.856 /b. 


of steam per square foot of exposed sur- 
face per hour is condensed, and as this 
steam. has done no work it is an abso- 
lute loss. 


0.856 1b. X 3626.1 sq.ft. = 3103.9 1b. 


of steam lost per hour. 
steam is 11.63c. per 1000 Ib. 


3103.9 lb. x 0.1163 = 36.1 cents 


per hour, or $8.66 per day; $8.66 x 365 
= $3160.90 per year lost due to con- 
densation in these lines. This is equiva- 
lent to 90 boiler horsepower, or 11.7 per 
cent. of that developed. 

Based on a sectional pipe covering of 
70 per cent. efficiency, this loss can be 
reduced to about $950 per year, and pos- 
sibly more, by installing a better grade 
of covering. 

After giving up its latent heat, the 
condensation still has a heat value of 
309 B.t.u. and is also free of most scale- 
forming substances. By installing suit- 
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‘able receivers and traps, a large amount 


of this water may be returned to the 
boilers at a fairly high temperature. 
This system, with our pipes well in- 
sulated, should show a saving of 90 per 
cent. of the present loss, or about $2800 
per year. 
J. L. Kezer. 
Bradford, Penn. 


Draining Steam Pipes 


So many accidents to steam engines 
can be traced directly to water in the 
steam pipes that their frequency should 
result in the adoption of safeguards by 
all engineers and steam users, but each 
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If this engine were to be shut down 
for several days and steam required in 
other departments of the shop, these two 
valves should be closed, but if this is 
done with the present arrangement, the 
pipe will fill with water and it would not 
be safe to open either valve, because 
water-hammer might split the pipe or 
crack fittings, 

If a reduc’ng cross’ had been used at 
the point indicated by dotted lines, the 
small drip valve could be safely opened, 
because the outlet is too small to cause 
rapid circulation in a cold pipe. 

In everyday service the small drip 
valves, shown above ‘the throttle valves, 
are opened before the engine is started, 
and then closed. This disposes of water 


Fig.1 


Fig.2 
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STEAM PIPING SHOWING DRAIN LINES 


one apparently th'nks that such an acci- 
dent could not happen in his plant, sim- 
ply because it never has. 

Fig. 1 illustrates the pipe by which a 
double Corliss engine is supplied with 
steam. The main pipe from the boilers 
is brought down through the ce’ling and 


fitted with a reducing tee, forming a 


branch to’ the right and left, as shown 
by the full lines. Each branch has a 
valve to shut off the supply if only one 
cylinder is used. Two 45-deg. ells are 
used in the right-hand connection, in- 
stead of one 90-deg. ell, to clear an 
I-beam which supports the ceiling at this 
point. 


that has collected since the engine was 
shut down, but does not carry away any 
coming over from the boilers while the 
engine is running. The cross mentioned 
forms a good drip pocket and if the 
small pipe is connected to a reliable trap, 
it will keep the line practically clear. 
Relief valves on cylinders are valuable, 
but it is better to remove the water be- 
fore it goes into the cylinders. 

Fig. 2 illustrates a very poor form of 
pipe connection for a double engine. 
Nearly all water in the main pipe will 
go into the first cylinder; th's is dan- 
gerous. If a good separator had been 
installed, as shown by the dotted lines, 
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and the drip pipe had a good trap, only 
dry steam could go to the engine. 
Fig. 3 illustrates a good device used in 


a plant where the boilers prime badly, - 


sending large quantities of water into the 

-main steam pipe. As steam for this 
engine is taken from the top of this pipe, 
little will go to the engine unless the 
main pipe is nearly full. : 


Fig. 4 shows the end of this pipe and- 


a tee connected to form an outlet at the 
top to supply steam for another engine. 
The bottom of the tee forms a good drip 
pocket and the pipe from it d’scharges in- 
to a trap. A tee in this pipe looks to the 
left, the outlet thus provided discharging 
into the boilers below the water line. This 
is used most of the time, and is pre- 
ferred because the hot water is saved. 
W. H. WAKEMAN. 
New Haven, Conn. 


Water Level Fluctuates 


Our three-drum type Babcock & Wil- 
cox boilers each have one water column 
and gage-glass connected to one of the 
end drums. The water will at times sud- 
denly rise and at other times fall con- 
siderably in the glass. I believe it is 
due to local circulation within some of 
the tubes and one header. Will some 
interested reader experienced with this 
type of boiler fully explain the cause? 

B. H. CHESTER. 

New York City. 


Inserting and Removing 
Gaskets 


When inserting a gasket between 
flanges that cannot be separated to any 
great distance, it is often troublesome to 
get the gasket into position. To overcome 
this, fold a piece of stiff paper as shown 
in the sketch. The paper and gasket can 
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GASKET READY FOR INSERTION IN FLANGE 


easily be slipped in between the flanges, 
and after one or two bolts are put in 
place the paper can be taken out. 

To remove an old gasket when the 
flanges can be separated but very little 
is usually difficult unless a length of pipe 
is taken out. A simple way is to drive 
a cold chisel in the lower side of the 
joint sufficiently to loosen the flanges, 
and then. run an old saw through the 
joint, sawing out the gesket. After saw- 
ing partly through, drive the chisel in 
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the top of the joint to keep the flanges 


from pinching the saw and saw out the 
remainder of the gasket. 
EpWARD L. JOHNSON. 
Brooklyn, N. Y. 


Why This Peculiar Exhaust? 


The exhaust pipe from our engine is 
run into a well 12 ft. deep and 8 ft. in 
diameter; the pipe is connected as shown 
in the illustration. When the water in 
the well rises to the height indicated by 
the dotted lines, no steam is exhausted 
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EXHAUST PIPE LED INTO WELL 


from A, which is open to the atmosphere, 
but when the water level is just below 
the end of the length B, both steam and 
water are exhausted from A. The top of 
the well is always open to the atmosphere. 
What causes this peculiar action? 
A. O. FISHER. 
Elkhart, Ind. 


Correcting a Centrifugal 
Pump Trouble 


Recently I was consulted regarding a 

4-in. motor-driven volute pump running 
with 4-ft. lift and 35-ft. discharge head 
that refused to raise water. 
_ The pump and motor were on a sub- 
base and to erect required only connect- 
ing the pipes and wiring the motor. A 
machinist did this and packed the shaft 
bearings. The pump would work well 
about 20 min. then gradually lose its 
water, although the supply was constant. 
The machinist and millwright tried for 
several weeks to fix it but unsuccessfully. 
During th’s time the superintendent wrote 
to the makers who stated that the pump 
was tested in the usual manner and 
found satisfactory before shipment. 

First I examined the strainer and foot 
valve and found them clear, then I pulled 
out the packing and discovered the 
trouble. The water-seal glands were sent 
packed in a box with the other trimmings, 
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and in packing, the machinist cut off a 
long piece of coil packing and wound it 
around the shaft and drove it in until the 
stuffing-box was full. As it got hot when 
running, he eased up on the gland nuts, 
letting air leak in and gradually destroy 
the vacuum. I found the water-seal 
spools hanging up in the machine shop. 
The machinist stated that he could find 
no place to use them. It took 40 min. 
to get the pump properly packed and 
working to full capacity with no further 
trouble. 

J. C. HAWKINs. 

Hyattsville, Md. 


Stud Extractor 


The illustration shows a stud extractor 
I made for pulling 1-in. studs from pis- 
tons. The studs had been in use over 
10 years and were screwed in so tightly 
and closely that a socket wrench was 
the only tool possible to use. 

The keyway in the nut A was cut just 
deep enough so that when the cutting 
key B was driven it would only cut the 
threads as far as the base of the nut. 
Screwing the nut on the stud a distance 
of five threads and driving the key give 
sufficient holding power to allow two men 
to back off the stud with a 36-in. pipe 
wrench. After the stud is withdrawn the 


Stub ExTRACTOR 


nut is placed in a vise so that the col- 
lar C rests on the jaws, and the key is 
then driven out with the driver D. 

The extractor nut should. be tapped 
deeply to allow for shrinkage, after which 
it should be case-hardened. The collar 
should also be case-hardened and the 
cutting key and driver made of tool steel. 
I made the coMar large enough to fit 
the counterbore of the follower plate. 

Davin G. YOUNG. 

Cliffside, N. J. 


What Corroded the Pipe? 


A 1-in. wrought-iron gas pipe screwed 
in the top of a 4-in. cast-iron main was 
badly eaten away on one side only. Sev- 
eral holes were present, and around them 
along the side of the pipe was a large 
area that had materially wasted away; . 
the interior was unharmed. 

This pipe was laid only three years ago 
in a paved street. No other pipes run 
adjacent to it, and the street-railway lines 
and power house are a block away. Was 
electrolvsis the cause ? 

J. E. B. PHELPs. 

Sarnia, Ont. 
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Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


The College Graduate and 
Practical Experience 


The. editorial “The Technical Graduate 
and the Power Plant,” in the May 14 
issue, and the foreword “To the College 
Grad,” in the May 28 issue, are decided- 
ly interesting to one who has recently 
gone through that part of the mill they 
refer to. 

Some graduates feel it beneath their 
dignity to get down to manual labor as 
a starter after graduation, and when it 
comes to wiping up grease and getting 
under a machine to repair it, with the 
oil running down their neck, they would 
rather be excused; these men apparently 
have a yellow streak in their engineer- 
ing makeup and like the “quitter” may 
“get by,” but not as well as the man 
who is not afraid to get dirty. 

A couple of years or more in a power 
plant as water tender, oiler, watch engi- 
neer, etc., going through the different 
minor positions, may be good experience, 
as noted in the articles referred to, but 
two years in a large industrial establish- 
ment brings one in contact with more 
and varied classes of men as well as po- 
sitions than in a power house; after which 
a short while in a power house will be 
excellent final training, if the industrial 
establishment was one manufacturing 
power-plant apparatus. 

A technical graduate can get much out 
of two years’ practical training with a 
large industrial establishment, like the 
General Electric Co., for example. Let 
him start in the machine shop. Here 
he will learn how to run the various 
machine tools, and realize the different 
environment here from that in the col- 
lege machine shop. Work must be got 
out because a promise has been made on 
this or that requisition. He will work, 
for example, with the day workers in the 
tool room or repair shop or he may spend 
some time with the piece workers who are 
pressed for time. In each part of the 
shop a different kind of human nature 
predominates; a study of this alone is 
well worth the experience. Finally, one 
may take charge of a small part of the 
work and here comes that valuable train- 
ing in diplomacy of how to handle men. 

Suppose he has had enough of the shop 
and now goes through the various tests 
of steam turbines, air compressors, gas 
engines, etc., if he be a mechanical man; 
motors, generators, transformers, meters, 
instruments, etc., if he be an electrical 


man. In each place he again applies his 
theoretical knowledge practically, and 
learns the short cuts the professional 
tester uses. Here a different class of 
men is encountered and points on human 
nature again are acquired that can be 
ga'ned in no other way, besides that 
valuable experience of how to handle 
the apparatus he expects to operate, de- 
sign, manufacture or sell, some day in 
the future. 

Then comes the drafting office, and en- 
gineering office experience and perhaps 
some cost, or production department 
work, if he be inclined that way. 

To cover all of it thoroughly would 
require more than two years, but at the 
end of that time, he should know 
definitely what branch he wants to fol- 
low. Then, if power-plant work be his 
goal, let him spend a short while in a 
power plant and he should soon master 
the details of his chosen work. If manu- 
facturing, designing or selling were his 
choice, he could follow these up similarly 
in a practical way. 

Some may say this is a long time to 
spend preparing for the engineering pro- 
fession. Perhaps it is, but compare a 
physician—how long he studies, and how 
much time he spends at the hospital and 
then building up a reputation. Our pro- 
fession has grown so in size that it can- 
not be mastered as easily as formerly. 

JuLius G. BERGER? 

West Lynn, Mass. 


Why Clinker Forms 
The peculiar difficulty cited by H. B. 


‘McDowell, in his inquiry in the May 7 


‘ssue, is not as easily explained or cor- 
rected as might at first appear. 

The clinker formation is not due to the 
fuel, because two boilers, one with a 
special furnace and one with a standard 
furnace, are exempt, and the second boiler 
with the special furnace only evidences 
trouble in a particular part of its grate. 

The difficulty might be due to the tubes 
compris‘ng the water bars, which at the 
particular part of the furnace where 
clinkers form may be found to be dirty 
inside, and thus permit the fire to be 
hotter at that point than it. would be if 
the heat was absorbed by a perfect cir- 
culation of water. 

Another solution may be found in the 
draft. Ordinarily, the boiler most distant 
from the stack would have the poorest 


draft, and the boler referred to is farthest 
from the stack. It is possible, however, 
that the individual dampers, if such ex- 
ist, may be so adjusted that this par- 
ticular furnace has the most intense draft 
at the particular point where the clink- 
ers exist, and it may be found to produce 
most intense heat at that point and thus 
cause the formation of clinker. 

There is a positive reason for this 
particular formation, but without com- 
plete data on the entire plant, or draft 
in this particular furnace in comparison 
with the others, and the degree of cleanli- 
ness maintained, it is hard to suggest any 
conclusive reason for the existence of 
the trouble. 

I trust we shall hear further from Mr. 
McDowell on this matter, and particularly 
so when he finds the reason for his diffi- 
culty. I would experiment with the con- 
ditions of draft of the three boilers in a 
comparative way, and also take meas- 
ures to alter the thickness of the fuel 
bed on this particular bo‘ler, and care- 
fully note any effect that might be pro- 
duced. If such investigations do not de- 
velop a solution, the cleanliness of the 
water bars should be next given atten- 
tion. 

CHARLES H. PARSON. 

New York City. 


My experience leads to the belief that 


' Mr. McDowell’s clinker trouble is due to 


the following causes: 

The temperature of the fire is greater 
on the side which formed the clinker; 
this is caused by more hot air being fur- 
nished and more combustible gases be- 
ing distilled and burned. This condition 
could exist due to some peculiarity of 
furnace, gas passages breeching 
which produce eddy currents. 

R. COoILe. 

Fort Morgan, Ala. 


Mr. McDowell’s trouble is undoubted- 
ly due to poor draft. With the Hawley 
down-draft system particular attention 
should be given the draft as it must be 
strong to produce good results. The 
chimney draft, if poor, will produce 
smoke and clinker, and if Mr. McDowell 
is troubled with smoke he may reason- 
ably attribute the clinker to this cause. 

As the upper furnace containing the 
water-bars is used only as a chamber 
for distilling the gas from the coal, it 
is important that distillation should be 
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complete, leaving only coke to be burned 
on the lower grate. If it is not quite 
complete and the fuel is high in sulphur, 
clinkers will result, especially if the draft 
is poor. 

I would suggest that Mr. McDowell 
look for clogged air spaces in that part 
of the lower bars affected. He might 
also see if the middle door closes tight- 
ly, and if the damper on No. 3 boiler is 
working well. Admitting additional air 
through the lower ashpit might stop the 
trouble if the breeching and grate bars 
are unobstructed. 

B. H. CHESTER. 

New York City. 


Unnecessary Risks 

The reply to “Unnecessary Risks,” by 
Charles J. Mason in the June 4 issue, is 
rather inaccurate. I analyzed it and then 
asked an old Scotch engineer how he 
plugged tubes before patent expanding 
tube stoppers were made. 

Mr. Mason says the fire in a Scotch 
boiler was smothered with green coal. 
We will allow that no carbon dioxide 
or other obnoxious gas was generated, 
and that the furnace temperature was 
anything you like to call it. 

The diameter of Scotch boiler furnaces 
in those days, say 25 years ago, was 
rarely over 3 ft., but assume it was 4 
ft—an unheard-of size for that time 
and uncommon now. The tops of the 
fire bars were about the center of the 
furnace; this would allow 2 ft. from the 
tops of the bars to the top of the fur- 
nace. With soft coal the center fire bed 
would be from 6 to 10 in. thick, but call 
it only 8 in. thick. On top of this green 
coal was spread, say as thin as 2 in., 
and on top of the green coal planks were 
placed. Allowing for a 2-in. plank, we 
have 
2 ft. — (8 in. + 2in. + 2 in.) = 12 in. 
between the bars and furnace top at the 
exact center of the furnace. I would 
like to know how men went in a space 
12 in. high “on their hands and knees.” 

A man of average height with the 
femur or thigh bone at right angles to 
the body measures about 2 ft. from the 
knee to the back. The way the job 
really was done (and sometimes is done 
to th’s day when the tube is so badly 
salted that a patent stopper will not go 
through) is this: 

The fire was drawn; planks were laid 
on the bars after they had cooled a lit- 
tle. With the necessary plug, washer and 
nut, the engineer crawled in the furnace 
and lay on his back. The engineers or 
firemen on the outside pushed on his 
feet and slid him to the “back end” or 
combustion chamber. If the tube was 
low down he could possibly reach it from 
his pos‘tion on his back on the planks. 
If he could not reach it, short pieces of 
plank were passed to him and these he 
laid on the floor of the combustion cham- 
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ber to stand on. If two furnaces ran 
into a common combustion chamber, both 
fires had sometimes to be drawn but there 
was no danger about the job beyond the 
chance of a few drops of scalding water, 
and generally a liberal supply of old 
sacks would prevent any trouble from this 
source. 

A really dangerous job, permitted or 
even ordered by some marine chiefs, was 
expanding tubes while the boiler was un- 
der pressure. My informant said he had 
been ordered to do this many times. 

The Scotch boiler in this ship had four 
furnaces, two at each end, with a com- 
bustion chamber for each. The fire was 
drawn in the furnace below the leaky 
tubes and planks were laid on the grate 
and the combustion-chamber floor. The 
pressure in the boiler was 50 lb., just 
10 Ib. below the blowing-off pressure. 
With a Dudgeon tube-expander the en- 
gineer went into the back end to expand 
the tubes. He would take 10-min. spells; 


‘that is, he would spend 10 minutes in 


the back end and 10 minutes under the 
ventilator in the stokehold. If the tube 
were cut by the expander, the engineer 
would have been boiled alive. 
L. A. SUVERKROP. 
New York City. 


Central and Isolated Plants 

Previous discussion on this subject 
leads me to believe that the owners are 
more to blame than the engineers for 
the displacement of isolated plants with 
central-station service. We are advised 
to keep records of operation in plants 
under our charge. Records are beneficial 
if properly kept and interpreted, but they 
will not rebore a cylinder that is out of 
true and wasting steam, nor buy latch 
blecks for the old Corliss engine that 
has been in service since Adam was a 
boy. 

Owners will often go to great expense 
in other departments to obtain the high- 
est efficiency. Why not include the en- 
gine room; is it not one of the most im- 
portant departments and worthy of the 
same recognition ? 

It is positively unjust that some en- 
gineers have to almost beg for the neces- 
sary supplies to keep the plant in suc- 
cessful operation. While talking with a 
salesman for a well known line of pack- 
ing and supplies, I asked him if he had 
called on Mr. Smith, and he replied: “I 
went to the office and stated that I would 
like to show their engineer my line of 
goods and I received this answer: ‘No; 
we buy all the supplies, and if the engi- 
neer we have cannot get along with them, 
we w'll get dne that can.’” 

I wonder if that same superintendent 
would buy stock suitable for making a 
$2.50 pair of shoes and then expect his 
men to turn out a $3.50 pair. 

When the plant owners coéperate with 
their engineers as they do with the heads 
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of other departments they will realize 
that they can furnish power cheaper than 
the central station can sell it.. 
J. M. HEALY. 
Uxbridge, Mass. 


Frictional Losses 

In a recent issue of Power friction 
load was discussed and in the case cited 
was found to be 24 per cent. of the total 
full load. Following this the article reads: 
“This figure was ascertained by stopping 
all machines and running only the shaft- 
ing and belts on idle pulleys.” I would 
like to ask was the friction load meas- 
ured (1) on a cold or hot day, (2) ona 
damp or dry day, (3) at starting or 
stopping time, (4) on the first or last 
day of the week? 

When a comparison of friction loads 
in different plants is made, it is essential 
that it be measured in each plant when 
the conditions are as nearly identical 
as possible. Otherwise no fair compar‘- 
son can be made. 

Those who have studied the question 
know that the friction load is apt to be 
higher in cold dry weather (in plants 
using leather belts); at starting time 
(because the lubricant in the bearings is 
set and st'ff) and on the first of the week 
for the same reason. 

A discussion of this subject would be 
extremely interesting. Why is the fric- 
tion load in some plants as low as 18 
per cent. while in others as high as 62 
per cent.? Is not less attention gen- 
erally given this subject than it warrants ? 
How many engineers regularly take cards 
from their engine to ascertain the full 
load as well as the friction load, and 
how much variation in friction load in 
the same plant is caused by the influences 
above mentioned ? 

CHARLES CHASE. 

New York City. 


Clamps and Lacing versus 
Cement for Belts 


In the Apr. 16 issue, J. N. Fries states 
in his article on belt lacing that a wire- 
laced belt is the best. From a standpoint 
of safety, all belt fasteners or lacing 
are dangerous to the operator of a ma- 
chine or to workmen in close proximity 
to the belt. 

To be absolutely on the safe side, all 
leather belts should be made endless 
by a cemented joint. Belt cement can 
be obtained that will cement a belt with 
a loss of time of from 10 to 20 minutes, so 
that this delay does not amount to much. 
A handy man can be easily taught to do 
this work, and it will prove of benefit 
to the men, the machines and the shop 
in general. The belt will run smoothly, 
the flapping noise due to the weight of a 
fastener will cease, and, best of all, the 
workman cannot get his clothing caught 
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and be whirled about in the shafting. 

All belting that is liable to come in 
contact with the workmen should be 
guarded up to 6 ft. from the floor, no 


_ matter how the belt is fastened together. 


A. RAUCH. 
Pittsburg, Penn. 


Failure of Boiler Tubes 


In a recent issue, W. J. Maxwell asks 
why boiler tubes fail. This is due in 
many instances, especially with water 
tubes, to an improper distribution of heat 
caused by baffle wall interference. 

Flame plates and high bridge-walls 
produce right-angle turns of the hot gas 
currents, causing changes of temperature 
in different places. Especially if liquid 
fuel is burned. Air passing through the 
grates will be more evenly distributed to 
all exposed tube surface if all baffle 
walls, etc., are discarded. 

The current then passing through in 
curves and bends will naturally be more 
effective. The bagging of tubes and 
leaky tube ends is caused by the chem- 
ical changes of the water inside of them 
and the end leaks are more or less due 
to excess air. My 12 years’ experience 
with boilers, using both coal and liquid 
fuel, and the many tests I have seen made 
on tubes, boilers and furnaces in a lead- 
ing university, confirm the above. 

J. H. SMITH. 


Austin, Tex. 


Lacing Belts 

The recent discussions on belt lacing 
interested me. A long and varied experi- 
ence with belts has taught me that ce- 
menting, wire-lacing and rawhide lacing 
are the only correct ways to join belts. 
The first should be used for belts from 
8 in. to 6 ft. wide and from.2 to 3 ply 
thick. These belts do not require tight- 
ening so frequently and cemented are 
very safe when driving full load. Wire- 
lacing should be used on belts from 1 
to 8 in. wide, heavy or light double thick- 
ness. If properly laced with composi- 
tion wire and the strands are hammered 
flush with the surface, the joint is hard to 
surpass. All cone-pulley belts, on lathes, 
for example, are better if laced with 
rawhide as they may be easily and safely 
handled. 

Overhead or line-shaft belts, heavy or 
light double thickness, give better re- 
sults when laced with wire. I have 
thrown wire-laced belts on pulleys many 
times when running full speed, and never 
received a scratch because the belts were 
properly laced and a piece of leather was 
used to protect my hand. The leather 
used, cut from an old single belt and 
thoroughly pliable, was circular in form 
and 5 in. in d‘ameter. This hand pro- 
tector must be grasped by the thumb and 
forefinger and under no circumstances 
fastened to the hand as a defective belt 
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might catch it, causing injury. I have. 


put the tightest of belts on pulleys in 
this manner. 

Single belts from 1 to 8 in. should be 
rawhide laced. Strong, thin lacing is best. 
Wire works better in double than in sin- 
gle belts for the reason that in hammer- 
ing the wire level with the belt face 
the leather is weakened because twice 
the diameter of the wire is sunk into 
the single ply of the leather, weakening 
the section, and the joint will part under 
sudden strain. For the best rawhide lac- 
ing of single belts the holes must be of 
the right size and punched in the proper 
places. 

. Of the many ways of lacing belts with 
rawhide I found but two which were 
satisfactory in saving time and giving 
results, the straight strand and the hinge 
joints. Rawhide lac’ng is excellent for 
single or double belts that have lost 
toughness through age, moisture or oil. 

JAMES McCLurRE. 
. Fletcher, N. C. 


Driving a Small Pipe Well 


The pipe-well drill shown by George 
J. Little in the Apr. 2 issue is of service- 
able construction except that a wooden 
block should be used on the driving plug 
to prevent it from being battered out of 
shape. 

My experience with a similar machine 
teaches me that if great care is not taken, 
the threads on the pipe will be stripped 
due to the heavy blows from the driver. 

JOHN THORN. 

London Junction, Ont. 


What Caused the Sediment? 


Mr. King’s trouble, mentioned in the 
Apr. 30 issue, is evidently due to bicar- 
bonates in solution in the feed water. 
The deep red color of the deposit proves 
that there is a large proportion of iron. 
That the scale is hard to detach indi- 
cates the presence of lime and probably 
alumina. An analysis of the scale would 
be the best way to determine its com- 
position. 

These bases exist in the feed water 
as perfectly clear solutions of their bi- 
carbonates. As soon as the water becomes 
heated in the boiler, carbon dioxide is 
evolved, breaking up the bicarbonates and 
leaving the lime, iron oxide, etc., in the 
form of the fine sed’ment referred to. 

It would be best to purify the water 
before using. This can be done easily by 
adding a calculated amount of soda and 
moderately heating. In a small plant, 
the installation would probably cost more 
than the damage done by the scale. 

A good boiler compound, or simply 
soda ash, should be added to the feed 
water. This will precipitate the impurities 
in @ more granular cond:tion, and fre- 
quent blowing off will remove the greater 
part of them. I have known of boilers 
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being blown off every six instead of 
twenty-four hours when using a feed 
water with much lime in it. 
C. T. DAWKINS. 
Ashland, Wis. 


Water Broke the Piston 

Mr. Haight’s trouble, mentioned in the 
May 7 issue, in my opinion is caused by 
water being carried over from the boil- 
ers. The fact that the piston rod was 
bent in one engine and the crank and 
crosshead were damaged in the other is 
proof that the piston struck something 
solid, such as water under compression. 
The piston, being weaker than the head, 
let go instead of knocking out the latter. 

Any number of traps on a steam main 
will not relieve an engine cylinder of a 
sudden dose of water caused by the fire- 
man pumping the boiler full. I have seen 
piping systems equipped with both traps 
and drainage systems and, in case of 
sudden flooding, the traps or the system 
were useless. 

As for water getting into the piston, I 
cannot see how it can possibly expand 
and create a pressure because it could 
get out the same way it got in. 

W. F. O’REGAN. 

Salem, Mass. 


Gasket Broke Filter Flanges 


W. G. Freer’s account of a broken con- 
denser head in the Apr. 9 issue, reminds 
me of a similar experience. Two 36x72- 
in. water filters were being installed, and 
each filter was in two sections of 36 in. 
each, the sections being flanged and each 
contained thirty-two 54-in. bolts. Rubber 
tubular gaskets were used having % in. 
outside and % in. inside diameters, and 
the ends were joined by inserting a short 
piece of %-in. soft fuse metal into each. 

The erectors laid the gaskets just in- 
side the bolt circle and then tightened 
the joints, but in making the last round 
a helper pulled too hard on the wrench 
and cracked the flange at the hub for a 
distance of four bolt-holes. The flanges 
had a 4-in. face and it was 2 in. from the 
bolt circle to the inside edge of the flange. 

The trouble was attributed to a de- 
fective flange. A new section was put in 
and after about two hours’ service a sheet 
of water issued from the new joint. In- 
vestigation showed a break identical with 
that of the recently broken flange. 

I condemned the type of gasket, and 
contended it was responsible for both 
breaks, the erector arguing to the con- 
trary and claiming the flanges were de- 
fective. Finally a sheet-rubber gasket 
was used, and after six months’ service 
the joint is still tight. To my mind, the 
gasket acted as a fulcrum, causing un- 
due stress on that portion of the flange 
which was being tightened. 

L. M. JOHNSON. 


Glenfield, Penn. 
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Inquiries General Interest 


All Questions Must be Accompanied by Name and Address—Not for Publication 


High Place on Diagram 


The diagram submitted is from a com- 
pound Corliss engine which has two ec- 
centrics, and runs non-condensing with 
considerable back pressure, as the ex- 
haust is supplied to turbines. What is 
the cause of the high place on the dia- 
gram indicated by the arrow? The 
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trouble is not with the indicator, for it 
does not.show on diagrams taken from 
other engines with the same instrument. 
j. L. 

It is impossible to say from the in- 
formation given. Take a diagram from 
the receiver and study the difference be- 
tween the receiver pressure and the steam 
line of the diagram at this point. This 
study can be facilitated by taking the 
motion for the paper drum of the indi- 
cator from the eccentric or valve motion 
instead of from the crosshead, which will 
spread out this portion of the diagram 
and make it easier to analyze. 


Lining up an Engine 

Without disconnecting any parts of an 
engine, how can it be ascertained whether 
the crankshaft is at right angles to the 
center line of the cylinder? 

W. H. 

Stretch a fine braided line over the en- 
gine parallel to the crankshaft and stretch 
another such line, just touching the first 
one, parallel with the center line of the 
cylinder. The longer the lines the bet- 
ter, provided they are set taut and firm. 
With a light pine rod or tram, locate 
equal distances on the line parallel with 
the crankshaft, each side of its inter- 
section with the line which is parallel 
with the cylinder center line. Then if the 
shaft and center line of cylinder are at 
right angles to each other, any point on 
the line parallel to the cylinder center 
line will be equidistant from the points 
first laid off on the line parallel to the 
shaft. 

Instead of taking.an equal distance on 
each side of one of the lines, the angle 
between them can be tested by laying 
off a point on each at distances from 


the point of intersection in proportion 
of 3 to 4 and testing the length of the 
hypothenuse, which should be 5 to the 
same scale if the two lines are at right 
angles with each other. It is better, 
however, where space will permit, to 
check the angles as by the first method, 
and even better to test the equality of all 
four angles made by the cords at their 
point of crossing. In setting the lines 
parallel with the shaft or center line of 
cylinder, in each case select two points 
of reference that are as far apart as pos- 
sible. The line intended to be parallel 
with the shaft may usually be set by 
plumbing direct over the shaft center 
points, or by horizontal measurements to 
plumbings taken with proper allowance 
for any differences in diameters at the 
points of measurement. 

The line parallel to the center line of 
cylinder may be located in a s‘milar 
manner with reference to any bored or 
turned-off part of the cylinder which is 
concentric with the center line of the 
cylinder. 


Gearing a Motor 


Is it well to use a pair of ordinary 
cast-iron spur gears for a drive from a 
75-hp. motor making 715 r.p.m. to a 
shaft which is to make 85 r.p.m.? 

J. Q. A. 

It would be better to use an adjustable 
intermediate gear than to depend upon 
adjusting the position of the motor to 
preserve proper distance between centers. 
On account of the high speed of the 
motor, cast iron would not be as suitable 
for the spur gear which meshes with 
the gear on the motor, as cast steel, or 
bronze, or a wheel with wooden teeth, 
all of which withstand vibrations better 
than cast iron. It would be better still 
to employ sp’ral gearing or some form 
of smooth running gear wheels. 


Pressure in Discharge Line 


When a pump is not running, what 
pressure should be indicated by a gage 
when connected with the pump’s dis- 
charge line to a tank, at a point which 
is 125 ft. below the tank, with 10 ft. depth 
of water in the tank? What causes the 
gage to indicate more pressure when the 
pump is discharging to the tank and upon 
what does the increase depend? 


A. T. 
When the pump is at rest and there 
is no leakage or discharge from the line, 


the total head at the gage would be 125 
+ 10 = 135 ft. The pressure per foot 
of head being 0.433 lb. per square inch, 
the gage should indicate 
135 x 0.433 = 58.455 

or practically 58'% lb. per square inch. 
When the pump is discharging to the 
tank the pressure indicated by the gage 
will be increased by the amount of pres- 
sure lost by friction beyond the place 
where the gage is attached. The amount 
of increase depends upon the size and 
length of the line, the fittings in the 
line and the velocity at which the water 
is pumped through the line. 


Friction of Elevator Plunger 


When the plunger of a plunger-type 
elevator is all the way down in the cylin- 
der, does the hydraulic pressure against 
the cylindrical surface of the plunger 
create frictional resistance to starting the 
plunger in motion or tend to retard the 
plunger while it is in motion? —- 

H. T. 

No; fluid friction is independent of the 
pressure of the liquid. 


Effect of Botler Patch 


How much reduction should be made 
in the pressure carried on a 60-in. diam- 
eter by 16-ft. bo‘ler on account of the 
shell having a patch 15 in. wide by 18 
in., measured girthwise of the boiler? 

H. F. 

If the patch has no corners less than 
6 in. radius, is made of soft iron well 
shaped to fit up against the boiler shell 
and has a single row of rivets equal to 
the girth-seam riveting of the boiler, then 
the presence of a repair patch should not 
require any reduction in pressure to be 
carried on the borler. 


Tube Expanders 


Is it good practice to use a taper plug 
for expanding the ends of boiler tubes? 
Is a roller expander better, and, if so, 
why ? 

H. M. 

It is not good practice to expand boiler 
tubes by swedging their ends with a taper 
plug as it crystallizes the tube ends and 
produces irregular bearing of the tube 
around the tube-sheet hole. A roller ex- 
pander is better as it stretches the tube 
gradually and presses the inequalities of 
the tube up to uniform bearing all around. 
the tube-sheet hole. 
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Study Questions 


This Week’s Questions 
Last Week’s Answers 


31. An electrician making up a bank 
of resistance with a certain number of 
incandescent lamps (less than 100), 
found that if he arranged them in three 
rows he would have one left over, in 
four rows two left over, in five rows 
three left over and in six rows four left 
over. How many lamps had he and in 
how many rows could he arrange them 
‘with none left over? 

32. A water tower 200 ft. high is en- 
circled exactly five times by a spiral stair- 
way from the ground to the top, the 
length of which measured along the wall 
of the tower is 282 ft. 10 in. What is the 
diameter of the tower? 

33. How many degrees above abso- 
lute zero is each of the following tem- 
peratures: 60, 100 and 247 deg. F., and 0 
and 100 deg. C.? 

34. What was the original tempera- 
ture of a pound of cast iron (specific 
heat = 0.13) if its immersion in 2 gal. 
of water at 62 deg. F. raises the tempera- 
ture of the water to 71 deg.? 

35. How much does a brick chimney 
weigh, 32 ft. h’gh, with walls 8 in. thick 
throughout, if it measures 40 in. square 
on the outside at the top and 40 in. 
square on the inside at the bottom, as- 
suming the brickwork to weigh 120 Ib. 
per cubic foot? 


Answers to the above will appear in 
the next issue. Answers to last week’s 
questions follow: 


26. On one side the crank and con- . 


necting-rod are in a straight line so that 
7% ft. is the sum of their lengths. On 
the other side a right triangle is formed 
by the connecting-rod as the hypothenuse, 
the crank as the altitude and the cross- 
head to axle distance as the base. 

Let 

x = Length of the crank; 
714 — x = Length of the connecting-rod. 

Since the hypothenuse of a right tri- 
angle equals the sum of the squares of 
the other two sides, 

(7% — = + (6.125)? 

56.25 — 15x 4+ = + 37.5156 

158 + = 18.7344 
x = 1.24896 
or closely 1% ft. or 15 in. 
1% — x = 6.25104 
or closely 6% ft. or 75 in. 

27. Since a cube is the: form of a 
closed rectangular tank having the least 
surface area for a given volume, each 
half holds its maximum and it naturally 
follows that a half a cube is the form of 
an open tank to hold the most. Certainly 


POWER 


the base should be square and it can be 
shown that the height should be one-half 
of one edge of the base. 


Let x = one edge of the base and 


= height. Then the volume is 
and 
= 16; 
x = 2.5198 ft.; 
x 
1.2599 ft. 


The tank should therefore be 2 ft. 
6% in. by 2 ft. 6% in. on the bottom and 
1 ft. 3% in. high and will have a total 
surface area of 
2.5198 x 2.5198 + 4 (2.5198 x 1.2599) 

= 19.048 sq.ft. 

To prove that this tank requires the least 
material for its volume, try other values 
for the height each side of the one de- 
termined and figure the corresponding 
base dimensions and it will be found that 
the total surface areas will exceed that 
given above. 

28. As explained in answer No. 24, 

1 deg. F. = */, deg. C. 
1 deg. C. = °/; deg. F. 

Account must be taken of the different 
zero positions—on the Cent‘grade scale 
at freezing point and on the Fahrenheit 
scale 32 deg. below freezing. Therefore, 
after converting a Centigrade reading to 
Fahrenheit, if above zero 32 deg. must 
be added, and if below zero, 32 deg. sub- 
tracted, and-a Fahrenheit reading before 
being converted to Centigrade, if above 


‘zero, must have 32 deg. subtracted and 


if below zero 32 deg. added. 


Deg. F. Deg. Cc. Deg. C. Deg. F 
5 = —15 1 = 33.8 
14 = —10 —30 = —22 
41 = 5 —25 = —13 
68 = 20 90 = 194 
158 = 70 120 = 248 
266 = 130 


29. The section of the bar is 2 xk % 
= 1 sq.in., the length 36 in., making the 


volume 36 cu.in. A cubic foot (1728 in.)° 


weighs 480 lb.; then 36 cu.in. weighs 
480 
1728 


30. One gallon of water weighs 8.3356 
Ib. 


X 36 = 101d. 


work in. ft.-lb. 
ap. time in min. X 33,000 — 
108,000 & 8.3356 & 250 
60 X 33,000 


= 113.6672 


Errata: In the answer to question 14, 
June 4, the weight of the ladder was in- 
advertently taken as 62 lb. when the 
original question gave it as 60 lb., and 
the length of the ladder as 25 ft. when it 
should have been 30 ft. These inac- 
curacies affected equations (a) and (c) 
which should have been 


60 x 6.14085 = 368.451 (a) 
and 
30 X sin. 65 deg. 50 min. = 30 x 0.91236 


= 27.3708 
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and the moment 

X X 27.3708 
making the correct answer 
(X x 27.3708) — 368.451 — 1535.2125 


(c) 


1903.6635 
Errata: In the answer to question 19 


in the issue of June 11 an error was 
made in reducing the equation for v*. It 
should have been 
2 1737.794 
0.9627 
v = 42.48 ft. per second. 


= 1805.1251 


New York State Convention 
of the N. A. S. E. 


The seventeenth annual convention of 
the New York State Association of the 
National Association was held at Yonkers, 
June 14, 15 and 16, with headquarters at 
the Getty House. 

More than one hundred firms occupied 
booths in the main hall of the armory, 
which was tastefully decorated and ar- 
ranged for the largest mechanical ex- 
hibit in the history of the state associa- 
tion. The meetings of the delegates were 
held in an adjo‘ning hall, making it con- 
venient for them to visit the display. 
About fifty delegates and alternates were 
present besides delegates from associa- 
tions in all parts of New York State and 
New Jersey. The exhibit proved of great 
interest, and was largely attended during 
the three days. 

The convention was formally opened at 
ten o’clock on Friday morning. Charles 
Graham, chairman of the local committee, 
called the body to order and introduced 
Mayor James T. Lennon, who made a 
warm speech of welcome. National 
President Edward H. Kearney responded, 
and spoke upon the general topics of the 
N. A. S. E. Nathan A. Warren, president 
of the Chamber of Commerce, talked in- 
terestingly of Yonkers, and James R. Coe, 
national state deputy, responded. Camp- 
bell Scott, superintendent of the Otis Ele- 
vator Co., then extended an invitation to 
visit the company’s plant, which was ac- 
knowledged by State Vice-president 
George O. Kaley. Following the appoint- 
ment of several committees, the meeting 
adjourned unt'l Saturday morning. 

At the remaining sessions the business 
of the convention was rapidly and har- 
moniously dispatched. Financially the 
organization is in a healthy condition. A 
resolut‘on was passed to have one dele- 
gate to every twenty-five members in- 
stead of fifty as heretofore, the object 
being to get a bigger representation. A 
small assessment was placed upon each 
member of the association connected with 
the state association for the advancement 
of the educational work. Edward Lee was 
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elected a committee of one to officiate 
with the labor and industrial committee 
at Albany to further the interest in the 
license movement, and a sum _ not 
to exceed five hundred dollars was ap- 
propriated for this purpose. 

On Friday at noon the delegates and 
guests inspected the Otis Elevator Co.’s 
works. Lunch was served and the visitors 
were pleasantly entertained. That after- 
noon many of the guests were invited to 
the home of Tim Healy, president of the 
Firemen’s Association, where they were 
heartily receive. and were served a good 
dinner. In the evening an enjoyable 
vaudeville entertainment was given in the 
exhibition had by the New York “Bunch.” 

Sunday afternoon there was a sail on 
the Hudson River with refreshments, 
music and dancing. 

The election of state officers resulted 
as follows: George O. Kaley, president; 
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Cling Surface Co., Cochrane Heaters, C. 
T. Coe Co., Coralline Drug & Chemical 
Co., Crandall Packing Co., M. T. David- 
son Co., Dearborn Drug & Chemical 
Works, Dodge Manufacturing Co., Duryea 
Manufacturing Co., Eddy Valve Co., En- 
gineers Mill & Supply Co., Erie City 
Iron Works, Estate of Edward R. Laden, 
Fuel Engineering Co., Garlock Packing 
Co., Green Fuel Economizer Co., Greene, 
Tweed & Co., Hawkeye Compound Co., 
Heine Safety Water Tube Boiler Co., 
Hewes & Phillips Iron Works, Homéstead 
Valve Manufacturing Co., Home Rubber 
Co., International Acheson Graphite Co., 
Iron Works Co., Jefferson Union Co., 
Jenkins Bros., Keystone Lubricator Co., 
Knickerbocker Smokeless Coal, Lagonda 
Manufacturing Co., Leslie Co., Samuel 
Lewis, Lunkenheimer Co., McLeod & 
Henry Co., W. B. McVicker Co., Manning, 
Maxwell & Moore, H. W. Johns-Manville 
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NATIONAL PRESIDENT AND STATE OFFICERS OF THE N. Y. STATE N. A. S. E. 


Charles Fradenberg, vice-president; Ed- 
ward Pruyn, secretary; William Downes, 
treasurer; George Harris, conductor; 
James Fitzgerald, doorkeeper; Joseph 
Gregory, chaplain; E. T. Gilroy, state 
deputy; Past President Charles Scha- 
becker, special state deputy. 

It was unanimously voted to hold the 
next convention at Yonkers in June, 1913. 


THE EXHIBITORS 


Albany Lubricating Co., Alberger Pump 
& Condenser Co., Alsen Cement, Ameri- 
can Engine Co., American Huhn Metallic 
Packing Co., American Steam Gauge 
& Valve Manufacturing Co., Amer- 
ican Tool & Machine Co. V. D. 
Anderson Co., Armstrong Cork Co., 
Ashton Laird & Co., Boig & Hill, Buhne 
Metallic Packing Co., Chapman Valve 
Manufacturing Co., Clement Restein Co., 


Co., J. O. Meara, Inc., National Engi- 
neer, National Flue Cleaner Co., New 
York Belting & Packing Co., Ohio In- 
jector Co., Otis Elevator Co., J. E. Paw- 
son Co., Peerless Rubber Co., Phila- 
delphia Grease Manufacturing Co., Pitts 
& Kitts Manufacturing & Supply Co., 
William Powell Co., Power, Power Spe- 
cialty Co., Platt Iron Works, Practical 
Engineer, John R. Robinson, A. Roebling’s 
Sons Co., Roto Co., Joseph C. Ryan, 
Schaeffer & Budenberg Manufacturing 
Co., Sherwood Manufacturing Co., Ship- 
ley Construction & Supply Co., Skinner 
& Connolly, Smooth-On Manufacturing 
Co., Southern Engineer, C. E.. Squires, 
Murphy Stoker, J. L. Trumby Co., Under- 
Feed Stoker Co. of America, Vulcan 
Soot Cleaner, Washburn & Granger, F. 
W. Webb Manufacturing Co., Westchester 
Lighting Co. 
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Kentucky N. A. S. E. 


Convention 

The local committee at Owensboro, 
where the tenth annual convention of the 
Kentucky State association of the Na- 
tional Association of Stationary Engi- 
neers was held, did full justice to the 
reputation for hospitality which the Ken- 
tuckians justly enjoy. Although the busi- 
ness part of the convention occupied only 
two days, June 14 and 15, many dele- 
gates and guests were on the grounds so 
that the supplymen’s exhibit was opened 
a day earlier. The exhibit and the busi- 
ness meetings were held in the Owens- 
boro armory, which was ideal for both 
purposes. 

The convention was opened by J. H. 
Oelze, state president, at 10 a.m., Fri- 
day, June 14. After the prayer offered 
by the Rev. Lewis Powell, Mayor Lam- 
bert welcomed the members and guests 
to Owensboro. In responding, Fred Raven, 
the national secretary, told of the work 
of the associat’on and its growth. George 
H. Cox then spoke on “Our City,” en- 
larging upon the physical, financial and 
social advantages of Owensboro. After 
the various committees were appointed by 
President Oelze, the exhibit hall was 
formally opened by Charles Cullen, vice- 
president of the Central State Exhib‘tors 
Association. 

The afternoon session was taken up 
entirely with organization business, such 
as reports of the various officers and 
committees. The license-law committee 
was continued with the same personnel 
and instructed to use every legitimate 
means to increase public interest toward 
securing the enactment of a competent 
law. 

For the evening the delegates and 
visitors were the guests of Kentucky As- 
sociation No. 9 on its annual moonlight 
excursion on the Ohio River. 

At the Saturday morning session re- 
ports were received from the various 
standing committees and numerous ad- 
dresses were made. W. H. Corwin, Ken- 
tucky Association No. 2, Ashland, spoke 
on “The Benefits To Be Derived from a 
License Law in Kentucky.” Frederick 
L. Ray, Kentucky Association No. 1, 
Louisville, delivered two papers, one en- 
titled, “Self-Reliance, the Power Behind 
Many Successful Lives,” in which he 
cited many examples of success achieved 
in the face of almost heart-breaking 
handicaps, simply through self-reliance, 
and one on “Our Educational Work,” out- 
lining a system of suitably graded ques- 
tions which the author proposed should 
be published each month in the official 
organ of the association, The National 
Engineer. The questions were to be 
divided into three grades, elementary, in- 
termediate and advanced, so that men of 
all stations could participate and the 
winners in each grade were to be awarded 
cash prizes. 
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E. H. Breidenbach, Kentucky Associa- 
tion No. 9, Owensboro, who is manager 
of the municipal lighting plant and water- 
works, gave an illustrated lecture on 
“Water Pur'fication” in which he de- 
scribed the methods employed at the 
plant of which he has charge and which 
he illustrated with numerous photographs 
of the plant itself. 

Charles D. Scott, Kentucky Associa- 
tion No. 8, Henderson, gave a brief ad- 
dress on “Engineering in a Small City,” 
in which he told of the handicap of op- 
erating engineers in small communities 
where opportunities for advancement are 
scarce. 

Hopkinsville was selected as the meet- 
ing place for the next convention and 
National Secretary Raven installed the 
following officers, elected for the coming 
year: J. L. Shrode, Hopkinsville, presi- 
dent; C. Carroll, Louisville, vice-presi- 
dent; J. R. Morris, Hopkinsville, secre- 
tary; E. Kochenrath, Louisville, reélected 
treasurer; J. H. Stamper, Lexington, con- 
ductor; J. N. Draper, Henderson, door- 
keeper; T. E. Hopkins, Louisville, state 
deputy. 

The meeting then adjourned and the 
delegates and guests assembled in a large 
open lot adjacent to the armory where 
the annual barbecue and fish-fry was 
held at 1 p.m. 

In the afternoon an automobile ride 
was taken to various parts of the city 
and in the evening an entertainment was 
given by the Central States Exhibitors 
Association. 

The following members of the Central 
States Exhibitors Association had repre- 
sentatives in attendance and suitable ex- 
hibits of their products: American Steam 
Gauge & Valve Manufacturing Co., V. 
D. Anderson Co., Crandall Packing Co., 


Dearborn Drug & Chemical Co., Garlock 


Packing Co., Greene, Tweed & Co., Hawk- 
Eye Compound Co., Hills, McCanna Co., 
Home Rubber Co., Jenkins Bros., H. W. 
Johns-Manville Co., Keystone Lubricat- 
ing Co., Lunkenheimer Co., Osborne 
Valve & Joint Co., William Powell Co., 
Power, Schaeffer & Budenberg Manu- 
facturing Co., C. E. Squires Co., United 
States Graph'te Co. The following as- 
sociate members were also represented 
and had exhibits: Diamond Power Spe- 
cialty Co., W. H. Niell Co., Lagonda 
Manufacturing Co., Guenther-Wright Ma- 
chine Co., James Clark, Jr., Electric Co. 


International Electrical 
Congress 


The officers for the International Elec- 
trical Congress, to be held in San Fran- 
cisco at the Panama-Pacific Exhibition in 
1915, have been announced. The com- 
mittee of organization: Charles P. Stein- 
metz, president; Arthur E. Kennelly, vice- 
president on program; C. O. Mailloux, 
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vice-president on international relations; 
W. D. Weaver, vice-president on organ- 
ization; Henry A. Lardner, vice-pres‘dent 
on Pacific Coast relations; Edward B. 
Rosa, secretary, and Preston S. Millar, 
treasurer and business manager. These 
officers constitute the executive committee 
and were appointed by President Dunn, of 
the American Institute of Electrical En- 
gineers. 

In addition, President Dunn has ap- 
pointed other institute members, who are 
also members of other national bodies, 
to codperate with the executive committee 
in the work of the congress. Among 
the associations so represented are the 
American Electric Association, American 
Electrochem’cal Society, Association of 
Edison Illuminating Companies, Associa- 
tion of Railway Electrical Engineers, 
Canadian Electrical Association, Empire 
State Gas & Electric Association, Franklin 
Institute, Illuminating Engineering So- 
ciety, National Bureau of Standards, Na- 
tional Electric Light Association and So- 
ciety for the Promotion of Eng'neering 
Education. The committee of organiza- 
tion includes members appointed from 
the Pacific Coast and 56 members-at- 
large. 


Coaling the ‘‘Moltke’’ 


’ Before starting home to Kiel, the Ger- 
man squadron was coaled at its anchor- 
age in the Hudson River. It was a small 
job to fill the bunkers of the “Stettin” 
and the “Bremen,” but it took 200 of the 
German tars all day to put the 3600 
tons into the “Moltke” necessary to make 
the -homeward voyage. 

On each side of the ship two big der- 
ricks extended over the coal barges, with 
six pulleys each with cable connections. 
The sacks were lowered from these pul- 
leys to the barges, filled and then hooked 
and hoisted by electric winches on board, 
each having an ind‘vidual motor. As 
each sack swung free of the sides of the 
vessel, which are covered with canvas 
and padded to insure them against 
scratches, two sailors seized it and gave 
it a yank which sent its contents down 
a chute to the bunkers. 


Fire at Newark Plant 


Four substations of the Public Service 
Electric Co., at Newark, N. J., on June 
13 were shut down by a fire which burned 
out the cables in the company’s power 
house. Several municipalities supplied 
with light and power from these substa- 
tions were cut off for several hours. 

It was at first thought that a 500-kw. 
transformer had blown out, but Manager 
Farrand said it was impossible to say 
definitely what caused the trouble. The 
cables rendered useless were in a pit 
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beneath a big switchboard. The trans- 
former is of the oil-cooled type and a 
sudden flash of electricity ignited and 
spattered the oil. 

An idea of the intensity of the heat in 
the cable pit is gained from conditions 
found after the fire. The three-ply cop- 
per cables were bound by steel tape, 
which was encased in a lead-pipe cover- 
ing and in turn covered with asbestos. 
The heat had melted the lead cover- 
ing and so affected the cables as to make 
them resemble, in the words of Manager 
Farrand, “a bunch of spaghetti.” 


Burst Flywheel 


At 2:30 a.m., June 11, a 15-ton flywheel 
of the stationary engine in the Dela- 
ware & Hudson Ry. shops, Green Island, 
N. Y., burst, but luckily no one was in- 
jured. The wheel was 14 ft. in diam- 
eter, with a 36-in. face. During the day 
500 men are employed about the shops, 
but at the time of the accident only the 
engineer and his two assistants were on 
watch. 

From some unknown cause the main 
belt of the engine broke and wound 
around one of the pipes running across 
the engine room, pulling the pipe down 
and breaking the flywheel in several 
places. Large pieces of the wheel went 
through the building, landing several 
hundred feet away. One piece went 
through the roof and another tore up 
several feet of railroad track. 

This is the first accident to occur in 
these shops. The company immediately 
had a new wheel made and fitted. The 
damage was $1000. 


Increased Power at Ross- 
land, B. C. 


Anticipating the electrification of the 
Canadian Pacific Ry. from Castlegar to 
Rossland, B. C., the direction of the West 
Kootenay Power & Light Co. will increase 
the capacity of the No. 2 plant at Bon- 
nington Falls. This plant has two units 
of 6600 hp. each, to which an 8000-hp. 
unit will be added, making 21,200 hp. 
available. When the plant was built space 
was allowed for two additional units. 

With the increased power all of the 
trains on the Columbia & Western 
branch of the Canadian Pacific Ry. can 
be handled with power to spare. Before 
the road can be electrically operated, 
poles for the trolley wires will have to 
be erected. Presumably, the road will 
use the overhead rather than the third-rail 
system. The latter, besides being a men- 
ace to life, would hardly work advantage- 
ously where there is so much snow. It 
will be several months before this sec- 
tion of the road is ready for operation. 


In 1911 America produced 83,000,000 
barrels of petroleum.. 
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Europe Interested in Panama 
Exposition 


John Hays Hammond, chairman of the 
American commission which went abroad 
to arouse the interest of European na- 
tions in the Panama-Pacific Exposition 
at San Francisco in 1915, has returned 
much pleased with the result of his trip. 

“I was especially pleased with our 
reception in Russia,” he said. “For a 
time I thought our efforts there would 
not equal our success in southern Europe 
on account of the slight friction between 
the two countries. Now Russia is in 
line with the rest and will be represented 
at the exposition. 

“All of the European nations have al- 
ready made preparations for representa- 
tion, and we had no trouble in interesting 
them.” 


Increased Use of Water Power 


Of the 30,000,000 hp. used in in- 
dustrial and public-utility enterprises, re- 
ports the Commissioner of Corporations, 
6,000,000 hp. is now developed by water. 
At a conservative estimate, this saves 
33,000,000 tons of coal per year. Sev- 
eral million more horsepower could profit- 
ably be developed from the same inex- 
haustible source. 

Of the 6,000,000 hp. now developed, 
3,270,755 is generated for sale (that is, 
not for private use, as in manufactur- 
ing) by companies or groups of interests 
having 50,000 hp. or more actually de- 
veloped or under construction. The re- 
port concludes that it is not feasible to 
regulate the price of water power by 
itself, but rather to control the sites, or 
their uses. 


SOCIETY NOTES 


The International Association of Mu- 
nicipal Electricians will hold its annual 
convention at Peoria, Ill., on Aug. 26 to 
30. 

The annual meeting of the Institute 
of Operating Engineers will be held at 
the Engineering Societ'es Building, New 
York, Sept. 6 and 7. Details will be an- 
nounced as the program takes more 
definite form. 


The June bullet'n of the Institute of 
Operating Engineers announces that the 
second annual meeting will be on Sept. 
6 and 7. At the July 2 meeting, William 
A. T. Willink, master operating engineer, 
will read a paper on “Efficiency in Steam 
Boiler Furnaces.” 


The sixteenth annual convention of the 
Connecticut State Association of the Na- 
tional Association of Stat’onary Engineers 
will be held in Bridgeport, June 28 and 
29. The committee is hard at work mak- 
ing final arrangements. The mechanical 
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exhibit will be the largest the state has 
yet seen and there will be an unusually 
big attendance of delegates. A good pro- 
gram of entertainment has been com- 
pleted. 

At the June 20 meeting of the Ameri- 
can Society of Engineer Draftsmen in 
the Engineering Societies Building, New 
York City, William B. Harsel, the vice- 
president, will read a paper on “Sheet 
Metal Industris.” Prof. William Noyes, 
of the Teachers College, Columbia Uni- 
versity, will lecture on “American Woods 
for Commercial Purposes,” illustrated by 
the stereopticon. The public is invited 
to attend. 


SCHOOL NOTES 


The dinner commemorating the twenty- 
fifth anniversary of the founding of Pratt 
Institute, held in the Twenty-third Regi- 
ment Armory, Brooklyn, N. Y., June 15, 
was attended by about 1800 graduates 
and former and present students. 

Prof. Levi L. Conant, for the last year 
acting president of the Worcester Poly- 
technic Inst'tute, will continue in that ca- 
pacity the coming year. Prof. Z. W. 


Coombs, acting secretary since the death 


of Secretary J. K. Marshall, three years 
ago, has been appointed permanent secre- 
tary by the trustees. John Harland Nel- 
son, formerly head of the department of 
applied mechanics, of the Case School 
of Applied Science, in Cleveland, will 
occupy a Similar position here next year. 
Prof. H. C. Ives, formerly assistant pro- 
fessor of ra‘lroad engineering, has been 
advanced to a professorship. 


PERSONAL 


Nathan Owitz, of New York City, has 
been made manager of the Wheeler Con- 
denser & Engineering Co.’s Cincinnati 
Cffice. 

S. R. Guggenheim has been chosen a 
director of the International Pump Co. 
in place of Benjamin Guggenheim, who 
was lost, on the “Titanic.” 


Charles A. Moore, president of Man- 
ning, Maxwell & Moore, Inc., recently 
returned from Europe after an absence 
of nearly two years. Mr. Moore is in 
excellent health and is resuming his at- 
tention to business. 


George F. Murphy has been appointed 
Eastern sales representative of the 
Busch-Sulzer Bros. Diesel Engine Co., 
of St. Louis, to succeed W. R. Haynie, 
with offices at 30 Church St., New York 
City. 


Joseph V. Woodworth, consulting en- 
gineer at the New York office of the Taft- 
Peirce Manufacturing Co., Woonsocket, 
R. I, resigned recently to accept a sim- 
ilar position with the Boston Pressed 
Metal Co., Worcester, Mass., with offices 
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in the Tribune Building, 154 Nassau St., 
New York City. 

Joseph H. McNeil, chief inspector of 
boilers and chairman of the Board of 
Boiler Rules of the State of Massa- 
chusetts, has tendered his resignat‘on, to 
take effect June 30, when he will be- 
come chief inspector of the Boston de- 
partment of the Hartford Steam Boiler 
Inspection & Insurance Co. 

Mr. McNeil has had a wide and valu- 
able experience as an engineer and in- 
spector. He was born, February, 1865, 
at Charlottetown, Prince Edward’s Island, 
where he was educated in the public 
schools and Prince of Wales College. 
He served six years in the mechanical 
and executive department of the Prince 
Edward Island Ry. machine and boiler 
shop. After several years of stationary- 
engineering practice, he entered the mer- 
chant-marine service, where he became a 
chief engineer of ocean-going vessels, 
under license by the United States Gov- 
ernment and the British Board of Trade. 

In June, 1898, he was appointed an 
inspector of boilers and examiner of en- 
igineers for Massachusetts. In a reor- 
ganization of the boiler department in 
1906 he took the civil-service examina- 
tion and, ranking the h‘ghest, was ap- 
pointed chief inspector of the department. 
Mr. McNeil’s training was such that he 
saw great possibilities in an improved 
method of treating state supervision of 
boilers, and became a strong supporter, 
if not the very father, of the laws of 1907 
which created the Board of Boiler Rules. 

When the law was passed and the 
rules formulated, they were so much in 
advance of other legislation and super- 
vision that they created some opposition 
among, owners and boiler builders, but 
the admin’stration of the rules has been 
so fairly and justly performed with Mr. 
McNeil as the chief executive that they 
are now looked upon as being equitable 
by the different interests of the state in 
every way and are being adopted with 
but few changes by other states and in 
one city even as far away as Man‘la, 
Luzon Island. Mr. McNeil is a member 
of a number of engineering societies, in- 
cluding the American Society of Mechan- 
ical Eng‘neers. 


BOOKS RECEIVED 


PRACTICAL AERONAUTICS. By Chas. 
B. Hayward. American School of 
Correspondence, Chicago, Ill. Cloth, 
769 pages, 64%x9% in.: fully illus- 
trated; indexed. 

AERIAL OR WIRE ROPE WAYS. By 

A. J. Wallis-Tayler. D. Van Nostrand 

Co., New York. Cloth, 246 pages, 

6%x8% in.; 155 illustrations; in- 

dexed. Price, $3 

INTRODUCTION TO THE STUDY 

OF FUEL. By F. J. Brislee. D. Van 

Nostrand Co., New York. Cloth, 269 

pages, 514%4x8% in.; 61 illustrations; 

indexed. Price, $3. 

PRACTICAL MATHEMATICS AND GE- 
OMETRY FOR TECHNICAL STU- 
DENTS. Part II—Advanced Course. 
By Edward L. Bates and Frederick 
Charlesworth. D. Van Nostrand Co., 
New York. Cloth, 776 pages, 4%x7%4 
aed illustrations; indexed. Price, 
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You remember the story of the Ger- 
man who was scared half to death be- 
cause he was being followed by a loud- 
ly barking bull dog— 


A friend stopped him and said, 
“Don’t be afraid, Heine; when a dog is 


wagging his tail like that one, he won’t 


bite you. Don’t you know thatP”’ 


And Heine tremblingly _ replied, 
“Sure, J know it, but does the dog 
know itP”’ 


You see there are cases where a com- 
plete understanding is absolutely neces- 
sary—and that’s the reason for these 
little talks on advertising. 


It has become highly important for 
every man of influence in this country 
to understand something about adver- 
tising— 

And that applies to all you men who 
are responsible for that most funda- 
mental element of modern industry— 


the generation and transmission of 
power. 


Here’s one way to look at it: 


Supposing a manufacturer today put 
out a device for use in power plants. 
Supposing it was bad in principle, de- 
sign and construction and wouldn’t do 
the work he claimed for it. Supposing 


he wanted to advertise it in “ Power” 
and sell it to you readers of the paper— 


Moments with the Ad. Editor 
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What would happen? 


Well, in the first place ‘‘ Power’”’ 
wouldn’t print his ad at any price— 
nor would any other reputable paper. 


In the second place if he could get 
an ad before you, the chances are 100 
to 1 that you would see the flaws in his 
illustrations and claims and laugh at 
him. 


Or you would make him show you 
his product and prove its merit before 
you’d buy it. 


But even if he did succeed in selling 
some of his appliances and they failed 
to do the work, then the ones who had 
been “‘stung” would advertise the fact 
broadcast and the manufacturer would 
go to the wall. 


That’s just about the chance a fake 
manufacturer would have in these days 


modern advertising— 


And it gives you an idea of the great 
protective value of advertising. 


The advertiser of today makes his 


space pay him by making it pay you to 


buy his article—and that’s the only way 


in the world any advertising can be 
made to pay. 


Which is the chief reason why it will 
pay you to read the ads in “‘Power’’ and 
buy the goods advertised. 
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Panama Pacific Exposition 


President Charles C. Moore, of the 
Panama-Pacific International Exposition, 
has advised the Department of Commerce 
and Labor that the directors have fixed 
Feb. 20, 1915, as the opening day. The 
mildness of California winters enables 
this world’s fair at San Francisco to ar- 
range for “its continuance from winter 
to winter, which will be of the utmost 
advantage to partic’pating nations, states 
and individuals.” 


NEW EQUIPMENT 


ATLANTIC COAST STATES 


The Julius Kayser Co., Amsterdam, N.Y., contem- 
plates the construction of an addition to its power 
plant. P 

The plant of the Perry Electric Light Co., Perry, 
N. Y., was destroyed by fire on June 14. It will be 
rebuilt at once. Estimated loss, $50,000. 

Bids will be received by the Peoples Light, Heat & 
Power Co., until July 1, for the reconstruction of its 
substation at Mahanoy City, Penn. The Scofield 
Engineering Co., Philadelphia, Penn., is consulting 
engineer. 

Bids will be received by the Water committee, 
Westernport, Md., until July 2, for the construction 
of a water-works system. C. H. Bruce is city clerk. 

SOUTHERN STATES 

Bids will be received by the Town Commissioners, 
Carthage, N. C., until 2 p.m., July 16, for the 
construction of a water-works system. W. G. Jen- 
nings is secretary of the commission. 

Cartersville, Ga., has voted bonds to the amount of 
$50,000 for improving the municipal electric-light 
plant. J. E. Wikle is superintendent of the plant. 

The construction of an electric-light plant at Hast- 
ings, Fla., is contemplated. 

Athens, Ala., has voted.a bond issue of $12,000 for 
the construction of an electric-light and water plant. 


The citizens of Franklin, La., are considering the 
extension and improvement of the municipal elec- 
tric-light plant. . 

A franchise has been granted to H. W. Wright, of 
Winnfield, La., to construct and operate an electric- 
light plant and water-works system at Jena, La. 

W. W. M. Worley, of Vaughtsville, Tenn., contem- 
plates the construction of an electric-light plant at 
Mountain City, Tenn. 


The construction of an electric-light plant at 
Burkesville, Ky., is contemplated by C. R. Payne. 


CENTRAL STATES 


Plans are being prepared by I. A. Amsden, city 
engineer, Ashtabula, Ohio, for extensions and im- 
provements to the municipal electric-light plant. 

The installation of an engine and generator in the 
municipal electric-light plant at Mitchell, Ind., is 
under consideration. 

Preliminary plans have been prepared for the con- 
struction of a water-works system at Newaygo, Mich. 
Estimated cost, $15,000. N. Brown is city clerk. 

The construction of an electric-light plant at Pin- 
conning, Mich., is contemplated by C. H. Arnold. 

Bonds to the amount of $20,000 have been voted 
for the construction of a water-works system, at 
Stockbridge, Mich. 

A franchise has been granted to the Piasa Power 
& Light Co. to construct and operate an electric- 
light plant at Alton, Ill. 


WEST OF THE MISSISSIPPI 


The plant of the What Cheer Electric Co., What 
Cheer, Iowa, has been purchased by F. A. Heilman. 
The new owner contemplates the installation of new 
machinery throughout the plant. 

Bonds to the amount of $9,000 have been voted for 
the improvement of the municipal electric-light plant 
and water-works system, at Long Prairie, Minn. 
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Plans are being prepared by the Oscar Claussen 
Engineering Co., St. Paul, Minn., for the construc- 
tion of a municipal electric-light plant at North St. 
Paul, Minn. 


The citizens of Axtell, Kan., have voted bonds to 
the amount of $10,000 for the installation of an 
electric-light system. 


The citizens of Homer, Neb., are considering the 
construction of a water-works system at a cost of 
$10,000. James Blanchard is village clark. 


The construction of an electric-light plant at High- 
more, S. D.; is under consideration. 


Bids will be received until June 25, for the con- 
struction of a water-works system at Beach, N. D. 
Estimated cost, $25,000. M. A. Egan is city auditor. 


The citizens of Buffalo Springs, N. D., contemplate 
the construction of an electric-light plant. 


The construction of an electric-light system at 
Cutbank, Mont., is contemplated by W. O. Scott, 
and associates. 


The citizens of Bethany, Mo., have voted to con- 
construct a water-works system at a cost of $25,000. 
J. B. McClure is city clerk. 


Plans have been prepared for the construction of a 
water-works system at Hermann, Mo. Estimated 
cost, $35,000. 


The construction of a substation on Page Boule- 
vard, St. Louis, Mo., is contemplated by the Mis- 
sissippi River Power Distributing Co. C.S. Ruffner 
is manager of the company. 


Plans are being prepared for the construction of a 
water-works system at College Station, Tex. 

The city council of Coleman, Tex., is taking steps 
toward the construction of a municipal electric-light 
and power plant. 


Madisonville, Tex., contemplates a bond issue of 
$20,000 for the construction of a municipal electric- 
light and water-works system. 


The construction of an electric-light plant and ice 
factory at Sanderson, Tex., is contemplated by Ed- 
ward McGinley. 


It is reported that bids will be received until 
June 24, for the construction of a water-works sys- 
tem at Kenefik, Okla. Estimated cost, $13,000. 


The instalation of a water-works system at Oak 
Creek, Okla., to cost $30,000, is contemplated. P. 
D. Shepperd is interested. a 


The installation of a power plant in the State 
Agricultural Collége at Las Cruces, N. M., is under 
consideration. 


Bonds to the amount of $85,000 have been voted 
for the construction of a water-works system at 
Burley, Idaho. 


The citizens ot Hopkins, Utah, are considering the 
installation of an electric-light system. 


Mt. Pleasant, Utah, contemplates the purchase 
of the plant of the Mt. Pleasant Mill & Power Co. 
The city plans to enlarge the plant and make other 
improvements. 


The Lehi Irrigation Co. contemplates the con- 
struction of a pumping station in the Jordan Narrows, 
Lehi, Utah. 


The Union Mining & Power Co. contemplates the 
construction of power plants on its property at 
Clearcreek, Calif. Thomas Gilbert and Duncan 
McRae of Chico, Calif., are interested. 


The installation of a power plant in the new 
Children’s Hospital at Vernon Ave. and Sunset 
Boulevard, Los Angeles, Calif., is included in the 
plans by Hunt & Burns, Laughlin Building, Los 
Angeles. 

B. C. Clark, Redlands, Calif., contemplates the 
installation of a pumping plant and water system 
on his ranch at San Jacinto, Calif. 

Medicine Hat, Alta., contemplates an expendi- 
ture of $60,000 for improvements and extensions to 
the municipal electric-light plant. H. Baker is city 
clerk. 

B. W. Dudley, First National Bank Building, 
Cincinnati, Ohio, is receiving bids for the construc- 
tion of a power plant to be erected in connecticn wth 
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the establishment of the Indian Refining Co., at 
Tampico, Mex. 


Outlook, Sask., has voted an appropriation of 
$15,000 for the installation of an electric system. 


BUSINESS ITEMS 


At a meeting of the directors of the Watson 
Stillman Company, 50 Church street, New York, 
May 15, the following officers were chosen: Presi- 
dent, E. A. Stillman; vice-president and secretary, 
A. F. Stillman; treasurer, J. P. Bird; chief engineer, 
Carl Wigtel; superintendent, Frank Lary. 


The Winnipeg branch of the H. W. Johns-Manville 
Company, owing to its fast increasing business, has 
found it necessary to move into new quarters at 92 
ArthurSt. This isa six-story and basement building, 
100 feet deep and 50 feet wide, and will be occupied 
throughout by the company’s offices and storerooms. 
By reason ofthis move, a much larger and more 
complete stock of goods will be carried on hand 
than heretofore, and a larger force will be employed 
to look after the company’s interests. 


The announcement is made, dated as from June 1, 
1912, that the three associated companies, the 
Alberger Condenser Co., Alberger Pump Co. and 
the Newburg Ice Machine & Engine Co. will in 
future be known as the Alberger Pump & Condenser 
Co. The ofiicers of the new company are George 
Q. Palmer, president, William S. Doran and D. H. 
Chester, vice-presidents, and William R. Billings, 
sceretary-treasurer. The main. offices are at 140 
Cedar street, New York. The large. amount of 
condenser and centrifugal pump orders in hand 
has demanded important additions to the plant 
and equipment of the company’s works at 
Newburg, N. Y. J mportant orders are being 
executed for the U. ©. Navy Department, Isthmian 
Canal Commission, U. 8S. War Department, 
American Gas & Electric Co., Public Service Cor- 
poration of New Jersey, Cleveland Illuminating 
Co., the Robin’s Dry Dock & Repair Co. and others 
of the largest corporations in this country and its 
dependencies. The line of apparatus manufactured 
by the Alberger Pump & Condenser Co. consists of 
surface, jet and barometric condensers of various 
designs, cooling towers, a complete line of volute 
and turbine type centrifugal pumps, steam tur- 
bines, feed water heaters, hot water service heaters 
and expansion joints. 


NEW CATALOGS 


J. E. Rhoads & Sons, Philadelphia, Penn. Cata- 
log, leather belting. Illustrated, 76 pages, 5x7 in. 

Lunkenheimer Co., Cincinnati; Ohio. General 
catalog, engineering specialties. Illustrated, 654 
pages; 5x7} in. 

A, L. Ide & Sons, Springfield, Ill. Bulletin No. 
20, Ideal Corliss valve engine. Illustrated, 12 
pages, 84x11 in. 

Kerr Turbine Co., Wellsville, N. Y. Bulletin 
No. 24, Economy steam turbine for belt drive. 
Illustrated, 4 pages, 6x9 in. 

Greene, Tweed & Co., 109 Duane street, New York. 
Catalog, latest improved Rochester automatic lubri- 
cator. Illustrated, 48 pages, 7x10 in. 

Auld Co., 1229 North Twelfth St., Philadelphia, 
Pa. Catalog 8, Section R, “Quitetite’’ reducing 


valve. Illustrated, 12 pages, 8x11 in. 


American District Steam Co., North Tonawanda 
N. Y. Booklet G., atmospheric system of steam 
heating. Illustrated, 16 pages, 3}x6 in. 

Hess-Bright Manufacturing Co., 21st St. and Fair- 
mount Ave., Philadelphia, Pa. Catalog, ball bear- 
ing hangers. Illustrated, 32 pages, 6x9 in. 

Hoskins Manufacturing Co., 453 Lawton Avenue, 
Detroit, Mich. Bulletin No. 10. Type F. C. 
Muffle Chamber electric furnaces. — Illustrated, 16 
pages, 6x9 in. ‘ 

Pratt & Cady Co., Hartford, Conn. Four circu- 
lars. Boiler stop, swing check, globe, radiator, angle 
valves and asbestos-packed cocks. Illustrated, 4 
pages each. 6x¥ in. 
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Quickly Tell whether the 


Gauges are Wrong Not 


By testing them with an 
American Dead Weight Gauge 
Tester. The illustration 
shows you how simple this de- 
vice is—nothing to study be- 
fore you can use it—nothing 
to get out of order—as simple 
as any weighing scales. 

Attach the gauge—put on the dead weights 
and watch the figures. A glance shows whether 


the gauge is registering correctly or how far it 
is wrong. 


VALVE 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co. 
Boston, Mass. 6-25-12 


Send me your Pocket Edition Catalog 


Tests by 
Dead: 
Weights 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, Atlanta, Montreal 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 


It’s a simple device that guards against loss 
of coal due to gauge inaccuracy. 


As soon as the gauges lose their accuracy, 
they mislead the fireman, cause fuel waste, re- 
duce engine efficiency. 


And gauges will go wrong through neglect, 
or carelessness, or abuse. | 


Keep them accurate by means of an Ameri- 
can Dead Weight Gauge Tester. | 


This tester is the simplest and most compact 
device of its kind, more reliable than the test 
gauge, needs no continual repairing, has all 
the advantages of the mercury column. 


It’s a practical coal saving device that it will 


pay you to install. 


Write For 
Pocket Edition 
Catalog 


We will send you a copy of this handy 
book for your own use. The coupon 
starts it in your direction at once. 


The Pocket Edition of the American 
Catalog is worth sending for immedi- 
ately. We'll expect to hear from you. 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 
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Keep Your Eyes the Job Ahead 


You Can Get There 


But don’t forget that to win 
‘promotion you must first be 
thoroughly efficient in your 
present job. 


You yourself, if you were an employer, 
wouldn’t promote a man who wasn’t “making 
good.” 


And your employer is just the same in this 
respect. 


Put your best efforts into your work, show 
the boss that you are saving money for him, 
and promotion will come easily. 


To do this, you should own an accurate in- 
dicator, an American-Thompson, and use it 
frequently. 


With the aid of this instrument you can 
know instead of guess what is happening in- 
side the cylinder. 


You can keep the valves properly adjusted, 
prevent leaks in the valves or piston, save coal, 
save wear and tear of the engine, reduce en- 
gine repairs. 


You can, in other words, do your work as it 
should be done—at the least cost for fuel and 
repairs. 


Then you can keep your eyes on the job 
ahead, knowing that you will be found “‘fit’’ 
when your opportunity comes. 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, Atlanta, Montreal 


But when buying an indicator be sure that 
you buy an indicator that is absolutely accu- 
rate, for misleading diagrams will only get you 
into trouble. 


$5.00 Down $5.00 Monthly 


The price of the outfit as shown is $55.00, with re- 
ducing wheel $65.00. The cost of the detent motion 
is $15.00. The terms are easy—made easy to put this 
standard instrument within your immediate reach— 
$5.00 down and $5.00 per month. 


Send $5.00 and two good references today; we will 
ship outfit at once and its yours for examination for 
5 days. Don’t put this matter off any longer—take 
this opportunity now—you’ll be the gainer. 


The American-Thompson is the original 
Thompson Indicator. 


It is the most imitated instrument on the 
the market. 


To be absolutely sure of getting the right 
indicator, ask for the ‘ American-Thompson 
Indicator made by The American Steam Gauge 
and Valve Mfg. Co.” 


Always specify it in that way. | 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co, 
Boston, Mass. 


Send me full details of offer No. 167 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 


AY, 
‘ 
AMERICAN THOMPSON IMPROVED TOR 
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ENGINEERS WANTED 


Under this head are published, without charge, 
advertisements of actual vacancies in power plants 
for operating engineers and assistant engineers. For 
the guidance of applicants for advertised positions, 
the advertisements must contain particulars to show 
the class of service demanded and the wages paid. 
Employers who desire to advertise under this head 
are requested to write for a blank form of application. 


HELP WANTED 


Advertisements under this head are inserted for 
25 cents per line. About seven words make a line. 


UNUSUAL OPPORTUNITY with option of in- 
vestment for mechanical engineer, combining engi- 
neering knowledge with some executive and seiling 
ability. Company located in Buffalo, N. Y., manu- 
facturing and selling contractors’ machinery and 
equipment, also specialties for steam, water, gas, oil 
and air. Box 685, Power. 


SALESMAN—Thoroughly competent steam spec- 
ialty salesman; one that can sell high-grade goods. 
Address ‘‘M. M. Co.,”” Power. 


STOKER ERECTORS, first class; none but ex- 
perienced men need apply; state age, salary wanted, 
habits and references. Box 668, Power. 


SALES AGENTS to sell Goetze Metallic 
Packings of good reputation. Write us. Goetze 
Gasket & Packing Co., New Brunswick, N. J. 


AGENTS selling to steam plants can make big 
money selling for us; no samples; no experience is 
necessary. Armstrong Mfg. Co., Springfield, Ohio. 


THE VULCAN SOOT CLEANER offers an ex- 
ceptional opportunity for power specialty salesman. 
Address G. L. Simonds & Co., 802 Steinway Bldg., 
Chicago, IIl. 

AGENTS WANTED to sell forced draft blowers 
and damper regulators; will give exclusive territory 
to right parties; commission on sales. Turbo- 
Blower Co., 30 Church St., New York. 


MANUFACTURER®S’ AGENTS to handle thor- 
oughly guaranteed steam specialties; feed water 
heaters, steam and _oil separators, traps and exhaust 
pipe heads; not necessary to represent entire line if 
interested in only part of it; our specialties are weil 
advertised and of good reputation. . Box 569, Power. 


MINE ELECTRICIAN for W. Va. coal camps, 
must have had practical experience, repairing mine 
locomotives and generators in coal camps. Ten 
locomotives, five generators, five motors, five mining 
machines. Give age, experience, where obtained, 
in what capacity, education and where obtained, 
married or single, salary expected. Only sober, 
practical men ‘willing to live in coal camp need 
apply. Address 680, Power. 
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SriruaTions WANTED 
Advertisements under this head are inserted for 
25 cents per line. About seven words make a line. 


TECHNICAL GRADUATE, two years’ practical 
experience, desires position as efficiency man or along 
similar line. Box 684, Power. 

DESIGNING POWER PLANTS, “Who can use 
a man capable of designing power plants and electric 
systems from their smallest detail up. Ten years’ 
experience operating, erecting. drafting.”” Box 686, 
Power. 

CHIEF ENGINEER—Open for engagement; elec- 
tric light and railway power stations, factory and in- 
stitution steam plauts; 40 years of age; well educated 
and good reputation. Box 682, Power. 

CHIEF ENGINEER, 15 years’ experience, runs 
large railway and lighting station, also isolated plants, 
experience both reciprocating engines and turbines, 
knows combustion and fuel economy, wants plant 
within 20 to 30 miles New York City. Box 677, 
Power. 

CHIEF ENGINEER or Master Mechanic. Age 
38, with 20 years of broad practical experience 
installing and operating large gas, steam and electric 
power plants. Has Ist Class Mass. License and 
references as to character and ability. Box 681, 
Power. 


MISCELLANEOUS 


Advertisements under this head are inserted for 
25 cents per line. About seven words make a line. 

PATENTS SECURED—C. L. Parker, Patents, 
904 G St., Washington, D. C. 


BACK COPIES POWER, sets, volumes before 
1908 wanted for cash by International Magazine Co., 
Elizabeth, N. J. 


EVERY ENGINEER should be posted regarding 
the new system of vacuum heating installed without 
payment of royalty; I have valuable information; 
write today. M. Y. C., 1417 W. Jackson Blvd., 
Chicago, II. 

CENTRAL LIGHTING SYSTEM, Good chance 
in Town of 1000 population; two lines R. R.; two 
towns each 500 population, each seven miles away; 
free building site on right of way; taxes remitted for 
ten years; long time franchise; Town now paying 
nearly $1,000 for upkeep of gas light, and will give a 


-liberal street lighting contract; part of capital can be 


raised here. Anyone interested write A. C. Jarvis, 
Humeston, Ia. 


FOR SALE 


Advertisements under this head are inserted for 
25 cents per line. About seven words make a line. 

FRANKLIN WATER TUBE BOILER, 182 hp., 
used three weeks. Franklin Boiler Works Co., 
Troy, N. Y. 
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100 HP. SCOTCH MARINE BOILER, 18 
months old, 125 lbs. Hartford insurance, butt- 
strapped, triple riveted, $500 f.o.b. Sunbury, Ohio. 
Duzets & Son, 50 Church St., N. Y. 


350 KW. WESTINGHOUSE direct current 
generator, 250 volts, direct connected to 24x36 
heavy duty Corliss engine; unit complete with 
switchboard, balancing set, etc. Arthur S. Partridge, 
417 Pine St., St. Louis. 


CORLISS ENGINES: 5000 hp. Allis vertical © 
cross compound Corliss; 1200 hp. Hamilton horizontal 
cross compound Corliss; 750 hp. Filer & Stowell 
cross compound horizontal heavy duty with con- 
denser. Arthur S. Partridge, 417 Pine St., St. Lous. 


CORLISS ENGINES—20x40x48, 30x60, 16x32x48, 
24x42, 20x42, 16x36, 14x36, 10x11 Chuse, 9x14 
Straight Line, 9x12 Russell; Horizontal and Fire 
Box Boilers, heaters, pumps, compressors, etc. John 
Ramming Machine Co., Main St. & Clark Av., St. 
Louis, Mo. 


1-225 H.P. NORDBERG Cross Compound Con- 
densing Corliss Engine, 12x22x36; 14 ft. rope pulley; 
10 grooves 13” rope; 1-125 K.W. 2 phase, 60 cycle, 
2200 volt Westinghouse generator, with exciter, and 
switchboard panel; the unit is immediately available 
as being taken out to make room for a 1000 K.W. 
steam turbine. For further particulars address, 
Board of Public Works, Holland, Mich. 


500 HORSEPOWER right-hand engine; simple 
Corliss heavy duty frame, size, 24x48, complete, in- 
cluding flywheel, 18 ft. diameter, grooved for 14 turns 
1j-in. rope, American drive-steam receiver separator, 
7-in. steam pipe including one long radius bend and 
flanges; can be seen in operation at our mill in 
Mt. Carmel, Ill. Address Bernet Craft & Kauffman 
Mig. Co., Office 1036 Pierce Building, St. Louis, Mo. 


ONE 500-HORSEPOWER HOPPES live steam 
purifier; one 35 kilowatt General Electric, 230 volt 
steam turbine and dynamo and switchboard panel; 
one complete Emerson steam pump, including working 
barrel, capacity 200 gallons per minute; two Worth- 
ington water meters; one iron tank, 60,000 tensile 
strength, 42” diam. and 9' high; two Bundy traps 
No. 100 and No. 52 series; two Anderson traps No. 3 
and No. 2. All in A-1 condition; will sell cheap. 
Box 656, Power. 


ONE HEWES & PHILLIPS Corliss engine, 14x36 
in., in excellent condition; flywheel, 10 feet diameter, 
18 in. face, five to six years old. One 75-kw. a.c. 
Westinghouse generator, 3 phase, 220 volts, 60 cycles, 
900 r.p.m. with switchboard and exciter complete. 
One 50-kw. a.c. Westinghouse generator, 3 phase. 
220 volts, 60 cycles, 1200 r.p.m. with switchboard 
and exciter complete. One 45-kw. d.c. General 
Electric generator, 115 volts, 850 r.p.m., with switch- 
board complete. The Salt’s Textile Mfg. Co., 
Bridgeport, Conn. 
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2000°Fht. 


‘The maintenance cost of your fire walls and arches is at least 50% higher than it should be if you are setting 
up your fire-brick with fire-clay and like materials—because high temperatures cause such materials to fuse and 
run, necessitating frequent repairs and endangering the entire structure. You can cut down this expense by using 


J=-M High emperature Cements 


These cements, being made of Asbestos, and other refractory materials, resist temperatures up to 3,000 
degrees Fahr., which is a far greater heat than fire-clay can withstand. They make a permanent bond that 
increases in strength when vitrified. 


. Tests in actual service have proven that J-M High Temperature Cements last several times as long as 
fire-clay and like materials when used to set up fire-brick in boiler furnaces, etc. 


Write our nearest House for booklet, stating nature of your trouble, class of furnace and temperature. 


H. W. JOHNS-MANVILLE Co. 


Manufacturers of Asbestos Asbestos Roofings, Packings, 
and Magnesia Products RSE ESTOS: Electrical Supplies, Etc. 


Buffalo R Cleveland Indianapolis Louisville New Orleans Philadelphia 
Chicago Dallas Kansas City Milwaukee New York Pittsburgh 


Cincinnati Detroit Los Angeles Minneapolis Omaha San Francisco 
For Canada:—THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED. 


Toronto, Ont. Montreal, Que. Winnipeg, Man. Vancotver, B. C. 


NELSON Bronze Gate Valves 


TRADE-MARK REGISTERE 


‘Nut screwed on, not riveted, can easily 


Stem has bearing at three points, 
remove wheel to renew packing. 


keeping the stem central and steady, 


Bonnet. Screwed on outside of 
body on Medium and Extra Heavy are also 
valves, strengthening it for severe made in 


Gland on Medium and Extra Heavy 
to us if valves, 


/ ’ service. The outside bonnet is not the 
on the stem. used on Standard valves, as the body 
pre lar ways there. is made so strongly that it is not re- Ch ke 
ak. quired for 125 pounds working pres- t 
Threads. Scientifically and mechan- eure. all 


‘ically correct, strong, wear well, easy 
We will to operate. 


. Disc Guides. These guide the discs for any 
freely, making operation easy. no pressure, 
binding at any point, prevent discs for any 


of you Wedge. The only spreading device from scraping on the seats. pur pose 


in the valve. One piece. Simple. 
Body. Strong, because well propor- 
tioned, well balanced, curved shape. 


Threads. Cut taper, to standard 
gauges, for good, tight, pipe con- 
nection. 


Discs. Two. Simple. Compact. 
Can’t get out of order. Automati- jn 
cally rock into perfect alignment | 
with the seats, not only when the 
seats are new; but should the seats 
become distorted from their ori- : ii 

ginal angle, through sagging of 100% 
the pipe or otherwise, the discs oe 
will still make up tight with the 
seats. 


> Hexagons unusually long and very- 
heavy. 


Extra Heavy, for 300 pounds. Medium, for 175 pounds. Standard, for 125 pounds. 


Nelson Valve Company, Philadelphia 


New York CHICAGO San FRANcIsco PITTSBURGH 
30 Church St. 17 West Kinzie St. 22 Battery St. 517 Liberty Ave. 
Outside view of MINNEAP LIS BuTTe MONTREAL Inside view of 
Standard Valve 622 Andrus Bldg. 56 E. Broadway 12-14 University St. Standard Valve 
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Make sure that the boilers in your plant are 
guarded against over pressure by installing 


Consolidated Pop Safety Valves 


TABOR 
INDICATOR 


Are you sure that the safety 
valves you are now using will 
take care of a//] the steam that 
may some day have to go through 
them—in event, for example, of 
a sudden break downP Why take chances otis 
you can make sure of positive relief of all surplus 
steam by equipping your boiler with Consoli- 
dated Pop Safety Valves? 


The capacity of every ‘‘Consolidated”’ is abso- 
lutely guaranteed. A guaranteed tag is sealed 
to the lock-up device. 


Fill out the coupon, mail it and we will 

\ tell you how you can absolutely insure 

a." the plant and lives of the men under 

‘. your charge against disaster due 
to overpressure. 


Consolidated 


Valve 
o. 
j 
The Consolidated Safety 


111-115 No. Canal St.. Chicago 


The Tabor Indicator—The Ashcroft Mfg. Co.; The Hancock Improved 
No. of safety valves now used. ..... NN Valve—The Hancock Inspirator Co.; The Metropolitan Injector— 


Ricientenicie ened \ * The Hayden & Derby Mfg. Co. All—85-89 Liberty St., New York; 


AN 111-115 No. Canal St., Chicago. 
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Impurities Cannot Shoot 


Through This Strainer 


Lagonda Multiple-Strainers have such a large Straining area that even 
with one straining basket out of service for cleaning, the velocity of 
the water is 4 to 1/6 of that in the pipe line. There is also a change 
in direction of flow. 


We have thus entirely eliminated direct flow and high velocity, the 
two foes of efficient filtration and have allowed plenty of time for 
settling. 


The Lagonda Multiple-Strainer is the only one designed on these 
scientific principles. It should be installed in all water intake lines 
as it is effective in removing fish, ice, sticks, leaves or other material 
which would clog condensers or pumps. It is suitable tor use in suc- 
tion or pressure lines, can be installed inside or outside of the building 
and can be cleaned while in service. There are numerous other points 
about the Lagonda Multiple-Strainer with which you should be familiar. 


Write for Catalog R and find out about them, or better yet, if you have 
ever had any interruption of circulating water, let us send you a Lagonda 
Multiple-Strainer on trial. 


Co. 


FUEL SAVING SPECIALISTS 


PITTSBURG, CHICAGO, DETROIT, ST. PAUL. MONTREAL, LONDON. 


Makers of Weinland Boiler Tube Cleaners, Automatic Cut-off Valves, Reseating Machines, Boiler Tube Cutters and Water Strainers. 
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The “Imitation Devil” Is About 
And He'll Get You, If You Don’t Watch Out 


When the dealer offers you a packing that he claims is ‘‘just as y A 
good” as “PALMETTO” remember that ‘‘Palmetto”’ is the stan- 
dard he’s working to, 
so stick to the stan- 
dard, for you know that 
“Palmetto” is not only 
the highest qualit® in 
rod packings but it is 
always the same as the 
last you used. 


If you have never tried 


“PALMETTO” 


send for free 
working samples 


Imitations are never 
uniform in quality. 


They are only made 
to sell and not to de- 
velop future business. 


Greene, Tweed & Co. 


Sole Manufacturers 


109 Duane St. New York 


TRADE MARK 


BRISTOL'S 


REG. U.S. PAT. OFFICE. 


Recording 
Instruments 


for pressure, temperature, elec- 
tricity, speed and time constitute 


3 


the most extensive 
plest line of record- BRISTOL 


ing instruments in CHERMOME SS 
the world. You 
have only to say ae 
“BRISTOL” to 
get the most widely 
used and popular 
Recording Instru- 
ss ments in existence. 


THE HRISTULCO = 
WAT? Comm 


Original Form Thermometer 


The Round Form Model Is Cheaper 


Bristol’s Class III Recording Thermometers are designed for And it will give you good service—the only kind given 
ranges from 60° below zero to 800° F. Used extensively for by any Bristol Instrument. For unfailing, reliable and 
temperatures of superheated steam, flue gas, condenser long continued service Bristol’s Recording Thermometer is 
water, economizers, refrigeration apparatus, etc. Note the without equal. Uses 6-inch charts only. Write for Ref- 


flexible steel—protected connection tube. erence Book No. 160 and Bulletin No. 127. 


Waterbury, Conn., U.S.A. 


3878 


The Bristol Company, 
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